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ABSTRACT 
The study investigated the effects of computer simulation and field trip instructional strategies on 
students’ achievement and interest in ecology in Plateau Central Education Zone. The study was 
guided by six research questions while six hypotheses were formulated and tested at 0.05 level of 
significance. The study adopted the quasi- experimental design specifically the pre-test, post-test 
non-equivalent control group. The population of the study consisted of all the 5,207 SS1 students 
in all the government- owned Senior Secondary Schools in the study area for the 2017/2018 
academic session. The sample consisted of 106 respondents selected through simple random, 
stratified and purposive sampling techniques. The sample size was 106 students from the six 
intact classes from rural and urban schools.  The sample was assigned to two experimental 
groups and one control group. Data were collected using researcher- made Ecology Achievement 
Test (EAT) and an adopted Ecology Interest Inventory (EII). The instruments were validated by 
xii 
 
two experts in Science Education and one in Measurement and Evaluation. The EAT was 
subjected to a reliability analysis using Kuder-Richardson (K-R21) which yielded a reliability co-
efficient of 0.81. The EII was analyzed using Crombach Alpha which also yielded a co-efficient 
of 0.77. Data collected were analyzed using mean and standard deviation to answer the research 
questions while Analysis of Covariance (ANCOVA) was used to test the hypotheses. The results 
of the study indicated that the use of computer simulation and field trip instructional strategies 
enhanced students’ interest and achievement in Ecology. However other results show that there 
was no significant difference in the mean achievement scores of urban and rural students taught 
Ecology using computer simulation and field trip instructional strategies.  The study also show 
that there was a significant difference in the mean interest ratings of urban and rural students 
taught Ecology using computer simulation and field trip instructional strategies.  Based on these 
findings, it was recommended among others that biology teachers should adopt the computer 
simulation and field trip strategies to teach ecology to arouse students’ interest and improve 
achievement across locations. 
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CHAPTER ONE 
INTRODUCTION 
1.1 Background to the Study 
Science is a systematic process of making inquiry about living and non living things in 
any environment. Michael (2012) states that human beings have always been curious to know 
more about the existence of things around them especially those which have life, thus the study 
of biology. Biology is the study of life, in other words it is the study of plants and animals. The 
cardinal objectives of biology education at the secondary school level are that students at the end 
of their study should acquire adequate laboratory skills, meaningful and relevant knowledge, 
ability to apply scientific knowledge to everyday life in matters of personal and community 
health, agriculture as well as reasonable and functional scientific attitudes (Cirfat, 2014). In 
pursuance of these stated objectives, the contents and context of the curriculum place emphasis 
on field studies, guided discovery, laboratory techniques and skills along with conceptual 
thinking. The science teachers are the dominant factor which determines the degree of success of 
science curriculum delivery in schools (Okoye, 2014; Godfrey, 2016). 
The interdependency of man with living and non-living things within the ecosystem is 
fundamental to human existence. Human beings are in constant interaction with their 
environment right from birth. At home, humans interact with their physical environment and 
manipulate the resources within their environment for their benefits. Human beings have been 
farming crops to provide food for themselves and there are a lot of plants around them that they 
feed on. There are other animals in the environment that human beings feed on and other animals 
(carnivores) feed on man and other animals (Okoye, 2014). This therefore means that ecology as 
2 
 
curriculum content in Biology education should be given maximum attention. This is because 
ecology provides students the opportunities to practically interact with their physical 
environment for some level of mutual benefits (Toran, 2017; Michael, 2012). 
 Biology is a popular science subject taught at the Senior Secondary School level. 
According to Emmadiole and Okafor (2014); Uche, Abdullahi, Asogwa and Ofoegbu (2016), 
Biology is one of the core science subjects taught in all secondary schools in Nigeria. These 
authors further state that Biology is favoured by most students because it deals with natural 
environment and the organisms living within them. This means that Biology should be 
meaningfully taught to students in real life and practical situations. This way, students’ interest 
and achievement in Biology may be enhanced significantly. 
 The relationship among living organisms with one another and their environment is an 
aspect of biology called ecology. Ecology is a branch of biology that deals with the study of 
organisms in relation to their environment. Ecology as defined by Michael (2012), is the study of 
plants and animals in relation to their environment. Michael further states that ecology can be 
defined as a field of study which deals with the relationship of living organisms with one another 
and with the environment in which they live. Toran (2017) also defines ecology as the scientific 
study of the interactions between organisms and their environment. Ndu, Asun and Aina (2007) 
also define ecology as the study of the interrelationship that exists among organisms and between 
organisms and their environment. This means that the more students are exposed to their 
environment in Biology instruction, the more in-depth knowledge and interest they may develop 
towards Biology as a subject (Ukpai, 2014). 
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 A functioning ecosystem is an aspect of ecology. An ecosystem as defined by Michael 
(2012) is a basic functioning unit in nature. An ecosystem is made up of living organisms (plants 
and animals) and their non living environment. An ecosystem could be aquatic (water) or 
terrestrial (land).   
Biology as a subject is so wide and important that it is offered in most classes in the 
secondary schools. In spite of this, students’ performance in the Senior School Certificate 
Examination (SSCE) which is conducted by the West African Examination Council (WAEC) 
and the National Examination Council (NECO) has been below average (Njoku & Nwagbo, 
2014). The rate of high failure of students in Biology has been attributed to inappropriate 
methods or strategies of teaching (Ezenduka & Achufusi, 2014; Njoku & Nwagbo, 2014). 
Students’ persistent low and under achievement in biology in SSCE has been observed by many 
researchers (Okafor & Okeke, 2006; Ndioho, 2007; Ugbaja & Egbunonu, 2008, Samba & Eriba, 
2012). These observations are more worrisome as the Chief Examiners’ Reports of the West 
African Examination Council (2010, 2011, 2012, 2015 & 2016) report that students had poor 
grasp or understanding of ecological concepts in biology. This could also be due to the technical 
nature of some of the major and complex topics in Biology like ecology, genetics, nervous 
system and circulatory system (Olumide, 2013). 
 There is need therefore to improve students’ interests and achievements in Biology 
especially in the functioning ecosystem through the use of appropriate teaching strategies in 
Biology. This is because, one primary function of Biology teaching is to help students 
understand its concepts, principles, theories and laws. Thus, the professional teacher is expected 
to give useful and meaningful instruction to his/her students so as to educate them properly for 
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the general benefit of the nation. Inyang (2006); Agboghoroma (2009); Ibifiri (2012); Joseph and 
Ihenko (2012); Samzak (2013) state that science which Biology is one of its branches is an 
essential tool for any nation’s progress and development. 
Biology teaching in secondary schools has not been effective due to a number of reasons 
such as poor instructional methods, overloaded curriculum, lack of instructional materials, large 
class size just to mention but few.  For these reasons, teachers simply adopt instructional 
approaches like the conventional explanatory method which neither leads to objective reasoning 
nor arouse interest in students. There is therefore the need to improve the teaching of Biology 
using practical and interesting strategies to enhance students’ interest and achievement in 
learning.  
Some science educators including Eriba (2004), Agboghoroma (2009), Ok (2009) and 
Lawal (2012), have stated that the attention of scientists and science educators has been focused 
on how to improve science instruction in schools. Okoye (2014) asserts that teaching has gone 
beyond the teacher standing in front of the learners to disseminate information to them without 
the learners’ active participation. Akinbobola and Afolabi (2010) state that the challenge in 
teaching is to create experiences that  actively involve students and support their thinking, 
explanation, communication and application of the scientific models needed to make sense of 
these experiences. There has been therefore significant shift of emphasis in science teaching 
from traditional content and factual acquisition of scientific knowledge to those which make 
students actively involved in learning science by doing. Ukpai (2014) suggests that Biology 
which is a practical subject requires the use of practical approach to teach its concepts so as to 
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produce students that would be able to acquire necessary knowledge, skills and competences that 
are needed to meet the scientific and technological demands of the society. 
 Ukpai further states that for some decades now, emphasis had shifted from teaching 
science for acquisition of knowledge to teaching for skill acquisition which for sure will lead to 
functional and effective living. Skill acquisition would be possible when practical approaches 
such as computer simulation and field trip strategies are used for lesson delivery rather than the 
conventional explanatory method.  
The use of computer simulation and field trip instructional strategies are necessary 
because most of the conventional explanatory method presently used in teaching biology 
especially in secondary schools have not yielded much results judging from the poor 
performance of students in the Senior Secondary Certificate Examinations (Nwagbo, 2008, & 
Uche; Abdullahi, Asogwa & Ofoegbu 2016). The conventional explanatory methods, according 
to Umar (2012) and Ukpai (2014), involves the presentation of concepts through talking, reading, 
note-taking and memorisation of facts without actually involving students in activities or 
practical works that would stimulate their interest to perform better. This is where alternative 
strategies like computer simulation and field trip instruction are investigated in this study.  
  Computer simulation as a strategy for teaching is the use of computer to simulate 
something. This can be broken into two words; computer and simulation. Computer is an 
electronic device which is capable of receiving information (data) in a particular form and by 
performing a sequence of operations in accordance with a pre-determined but variable set of 
procedural instructions (programme) to produce a result in the form of information or signals.  
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Simulation is something that is made to look, feel or behave like something else especially so 
that it can be studied. According to Okereke and Onwukwe (2011), simulations help a learner to 
understand complex systems in simplified, risk- free set ups. This is supported by Ezeudu and 
Ezinwanne (2013) who affirm that simulations are tools that facilitate learning through 
representation and practice in a repeatable focused environment.  
  Computer simulation is the usage of a computer for the imitation of a real world process 
or system (Techopodia). Computer simulation is a strategy that runs on a single computer or a 
network of computers to reproduce an information (Wikipedia). Computer simulation gives 
students the opportunity to take initiative when learning about a given topic. Simulations are 
important for formulating and improving the conceptual models that scientist and science 
teachers use in their practice and teaching (Olumide, 2013). For effective teaching of functioning 
ecosystem, the use of computer simulation and available natural resources in the environment to 
enrich instruction is very vital. These resources according to Ihiegbulem (2006) are available in 
our immediate local environment.  
Field trip is a strategy which involves taking students out of the four corners of the 
classroom to the field, garden, institutions, game reserve or park to study something that may not 
be brought to the class. Prem (2012) defines field trip as a visit to a place outside the regular 
classroom which is designed to achieve certain objectives which cannot be achieved as well by 
other means. Prem further stress that field trips give opportunity for students to get out of the 
classroom and experience something new. The instructional places for field trip could be zoos, 
college, museums, wild life parks, game reserves, National parks, schools among others. 
Teaching and learning of Science Technology and Mathematics (STM) require intensive 
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application of resources that would appeal to all the senses of perception to improve the 
effectiveness of instruction as well as maximize learning (Cirfat, Zumyil & Tongjura, 2006). 
These authors further stress that teaching resources help learners to learn faster and better.  The 
use of field trip method of teaching, supplies a concrete basis for conceptual thinking and 
provides high degree of interest for students in a subject by offering a reality of experience which 
stimulates self activity on the part of the students.  This strategy also supplies necessary basis for 
the developmental learning to take place and making learning more permanent (Uduak & Inyang, 
2008). 
 Ugbaja and Egbunonu (2008) state that biology teaching involves exposing students to 
several opportunities in order to understand different types of concepts, principles as well as 
expose students to direct physical materials that will make some meaning to the cognitive 
framework. The implication is that Biology teaching must be effective and meaningful to achieve 
its goal. The use of computer simulation and field- trip in the teaching and learning of biology 
provides integrated experiences which may vary from concrete to abstract in the learners as it 
motivates and makes learners to have interest in the subject (Biology). The computer simulation 
and field trip instructional strategies have the characteristics of holding the attention of almost all 
students in biology.  This is because since the living and non living things are found in the 
environment students will like playing with such components of Biology with computer. 
Ecology is an aspect of Biology which deals with the study of living things called the “Biotic” 
and their habitat, environment or non living things called the “Abiotic” which interact with each 
other as the biotic also interact with each other in their environment. This is very crucial in 
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teaching biology because it involves the study of plants and animals (living things) and how they 
interact with their living and non-living environments.  
A biology teacher is an indispensable human resource who has vital roles to play in the 
utilization of all other resources. Therefore, the biology teacher must be aware of the various 
types of resources available and how to get them and the situations where they can be effectively 
put to use (Ige, 2000). The organisms found in the environment are very important resources for 
the teaching and learning of Biology. Science teaching and learning can only be meaningful and 
effective if backed up by the necessary resources to enrich the instruction. Resources are potent 
tools which could be used to effectively communicate science and enhance learning experiences 
of the learners (Ige, 2000). Ige also points out that a look at the topics in the biology syllabus of 
secondary schools in Nigeria reveals that most topics fall under the areas of Ecology and applied 
Biology. Usually, applied science can only be understood using resources which make reference 
to real life activities and experiences as may be encountered in the environment and community. 
Instructional materials are very useful in the teaching and learning process. Utulu (2007) 
states that instructional materials help to arouse interest of the learners. The author further notes 
that they make teaching and learning more meaningful and that they enhance the learning of new 
concepts. Effective teaching enhances objective reasoning, critical thinking ability and creativity 
in students. These could enable students to connect what happens in the class and to what 
happens in the communities. Thus, knowledge and competences acquired in school should be 
applied in solving problems (Ukpai, 2014).  
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    Agogo (2009) states that interest is a fundamental factor that is necessary for effective 
science education. Agogo sees interest as quality that arouses concern or curiosity that holds 
one’s attention. Interest is a condition of wanting to know or learn about something or somebody 
(Agogo, 2009). The use of environmental resources during field trip for the teaching of Biology 
could arouse interest in learners as they can see or observe the organisms in their natural habitat 
and how they interact with one another in the environment. When learners are exposed to real 
life situations as observing the organisms in the environment in a botanical or zoological garden, 
field or farm, they get first hand information about the organisms and the ecological interaction 
between the organism and the environment. Therefore, learners have better understanding of 
concepts and better retention, thus, it enhances their achievement in biology.  
Academic achievement refers to a student’s success in meeting short or long-term goals 
in education. Academic achievement means completing secondary school or earning a higher 
certificate. Academic achievement as defined by Nuthanap (2007), is the extent to which a 
learner is profiting from instructions in a given area of learning.  This is reflected by the extent 
to which skill or knowledge has been imparted in the learner. Academic achievement is 
knowledge acquired and skills developed in school subjects, which is generally indicated by 
marks obtained in tests in an annual examination (Sunitha, 2005). Academic achievement can 
be influenced by factors like parent’s education, parental occupation, type of school, location of 
school gender, teaching method and many other factors. 
Despite all efforts, including the use of innovative teaching methods to help science 
students achieve higher, such a factor as school location may still pose some problems. Studies 
have shown that school location has significant effects on students’ achievement (Ok, 2009; 
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Okereke & Onwukwe, 2011). Individual’s interest is understood to develop gradually and 
affects one’s knowledge and values over time (Onoja, 2016). Meaningful learning can only 
occur when students’ interest are developed and sustained.   
A school could be located in an urban or rural area. Location of a school (rural or urban) 
could have effect on a child’s ability to study and perform at the level expected of him/ her. In 
Plateau State, most schools located in the rural areas have shortage of qualified teachers, 
insufficient facilities and no seats in the schools. This is supported by Ok (2009) who states that 
in Nigeria, most rural based schools lack enough qualified teachers.  More often than not, they 
are poorly equipped and lack basic amenities. All these serve as inhibiting factors of good 
academic performance. Students in urban areas are often exposed to more social amenities such 
as electricity, radio, television, computers, mobile phones which they use to access facebook, 
twitter, youtube and other social media sites where they interact even with people beyond 
Nigeria. These students usually have access to computers as it can be seen that most schools in 
urban areas have computers and can as well operate them. Schools in rural areas do not often 
have computers, even if they have, there is usually no electricity.  The students are usually 
surrounded by farmlands and bushes. The rural schools can easily have access to organisms 
(plants and animals) in their environment which they can observe and see how they interact with 
one another in their environment.  Students in rural areas usually embark on field for field trips 
to learn without involving transport.  However, students in the urban areas may have to travel 
long distances for field trips which may involve transport.          
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This research work therefore focused on the effects of computer simulation and field trip 
on the achievement and interest of students in ecology. The study also examined the effect of 
location of schools on the achievement and interest of the students in ecology. 
1.2  Statement of the Problem.  
Evidences show that there have been a persistent low achievement of students in Biology 
in external examinations such as the Senior Secondary Certificate Examination (SSCE) in West 
African Examination Council (WAEC) as can be observe in appendix E. This trend has posed a 
lot of worry and concern to Biology experts and researchers over the years. The Chief 
Examiners’ Reports of the West African Examinations Council for eight years (from 2002 to 
2017) revealed that students have poor grasp or understanding of ecological concepts in Biology. 
The consequences of this persistent failure would lead to lack of admission into biology related 
courses such as medicine, pharmacy, agriculture among others. This could also lead to lack of 
science and technology development in the society. 
           Ecology can be better studied in the natural environment but many biology teachers often 
use the laboratory and other teaching aids in the classroom only as their resources or the only 
resources for teaching biology.  The natural environment which contains great science in it has 
been seriously neglected for effective science teaching especially ecological concepts. This has 
become a serious problem such that students in secondary schools have concluded that science 
can only be taught in the classroom and in the laboratory, making the learning of biology looks 
difficult and abstract.   
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Many biology teachers do not expose students to the real life experiences outside the 
class or laboratory. They make biology look difficult due to the use of foreign materials and 
failure to use what is available in their environment. Many schools located in the rural areas in 
Plateau State have shortage of qualified teachers, lack of facilities and basic amenities in the 
schools. This trend may affect the interest of students towards Biology instruction.  On the other 
hand, some schools in urban areas may not have adequate natural habitat for studying some 
biological concepts like ecology.  Therefore, considering the need to improve Students’ interest 
and achievement in Biology, alternative means should be sought. This is where the strategies of 
computer simulation and field trip instructions are brought to bear in this study.  
This study is aimed at comparing the effects of computer simulation and field-trip 
instructional strategies on the achievement and interest of secondary school students in ecology. 
The problem of the study therefore posed as questions are: How will computer simulation and 
field trip instructional strategies enable students to have interest and achieve better in ecology 
irrespective of the location? How will computer simulation and field trip influence achievement 
in ecology among students from different school locations?    
1.3    Purpose of Study  
The purpose of this study was to compare the effects of computer simulation and field-
trip instructional strategies on students’ achievement and interest in biology in Plateau Central 
Education Zone. Specifically, the objectives of the study were to: 
1. Compare students’ mean achievement in ecology when taught using computer 
simulation, field trip and conventional explanatory method. 
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2. Compare students’ mean interest rating in ecology when taught using computer 
simulation, field trip and conventional explanatory method. 
3. Compare the mean achievement of students from urban and rural schools in ecology 
when taught using computer simulation strategy. 
4. Compare the mean interest rating of students from urban and rural schools in ecology 
when taught using computer strategy. 
5. Compare the mean achievement of students from urban and rural schools in ecology 
when taught using field trip strategy. 
6. Compare the mean interest rating of students from urban and rural schools in ecology 
when taught using field trip strategy. 
1.4 Research Questions  
The following research questions guided the study 
1. What are the mean achievement scores of Biology students exposed to computer 
simulation, field trip and conventional explanatory method in ecology? 
2. What are the mean interest ratings of Biology students taught ecology using computer 
simulation, field trip and conventional explanatory method? 
3. What are the mean achievement scores of students from urban and rural schools 
taught ecology using computer simulation? 
4. What are the mean interest ratings of students from urban and rural schools taught 
ecology using computer simulation? 
5. What are the mean achievement scores of students from urban and rural schools 
taught ecology using field trip? 
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6. What are the mean interest ratings of students from urban and rural schools taught 
ecology using field trip? 
1.5 Hypotheses 
The following null hypotheses were formulated and tested at .05 level of significance: 
1. There is no significant difference in the mean achievement scores of Biology students 
taught ecology using computer simulation strategy, field trip and conventional 
explanatory method 
2. There is no significant difference in the mean interest ratings of Biology students 
taught ecology using computer simulation strategy, field trip and conventional 
explanatory method 
3. There is no significant difference between the mean achievement scores of students 
from urban and rural schools taught ecology using computer simulation. 
4. There is no significant difference between the mean interest ratings of students from 
urban and rural schools taught ecology using computer simulation. 
5. There is no significant difference between the mean achievement scores of students 
from urban and rural schools taught ecology using field trip. 
6. There is no significant difference between the mean interest ratings of students from 
urban and rural schools taught ecology using field trip. 
1.6     Significance of the Study  
It is hoped that the outcome of this study will be of great importance to Biology teachers, 
students, and curriculum planners. The Biology teacher may benefit from the study as it provides 
him/her with a better understanding of using the computer simulation and field trip for teaching 
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functioning ecosystem. The study may help the teachers to use the environmental resources to 
teach the students things that would have been abstract with ease as they are found in the 
environment when on a field trip. The study may sensitize the teachers on the best strategy for 
teaching functioning ecosystem. 
The students might also benefit from the study because; they could have the opportunity 
to develop the skill of observation and ability to identify the different organisms in the 
environment. They may also touch them and feel them. Therefore, they could enhance the 
understanding and retention of what they learn. Another significance of this study to the students 
is that they may have the opportunity to observe the living things in their natural environment, 
how they interact with one another and how they interact with the non-living components of the 
environment. This study could also give students the opportunity to use and play the simulation 
in the computer. The knowledge gained by the students in functioning ecosystem may equally 
help them answer questions from this area in their internal and external certificate examinations. 
Curriculum planners may benefit from this study especially in the area of activities for 
each topic. The findings may help the curriculum planners to focus on the use of computer 
simulation and field trip for the teaching and learning of ecology and science related subjects. All 
these could lead to increase in students’ achievement in biology, as well as improve their interest 
in ecology. 
1.7 Scope of the Study  
            This study focused on the effect of computer simulation, field trip and the conventional 
explanatory strategies on students’ achievement and interest in ecology. The study covered the 
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central education zone of Plateau State. The zone comprises five Local Government Areas of 
Pankshin, Mangu, Bokkos, Kanke and Kanam. 
The content Scope was delimited to computer simulation strategy, field trip strategy and 
conventional lecture method. This enabled the researcher to effectively control the research 
conditions and manipulated the treatment and controlled aspects of the independent variables and 
its effect on the dependent variables. The study also focused on SS1 students located in both 
urban and rural areas. The preference for SS1 students was because they had just been introduced 
to biology as a subject. Therefore introducing the computer simulation strategy and field trip 
strategy could help in establishing an effective foundation of teaching and learning of biology to 
improve and enhance interest and achievement in ecology. Besides, using SS1 class gave the 
researcher enough time to expose them to the treatment because there was no interruption since, 
it was not a certification class. The topics covered in the study included autotrophs, heterotrophs, 
decomposers, food chain, food web, pyramid of numbers, energy and energy transformation in 
nature and nutrient cycling in nature.  
1.8. Operational Definition of Terms  
             The following terms are defined in the context of this study 
Resources: Resources are things (both human and material), that improve the effectiveness of 
instructions. 
Environment: Environment refers to the surroundings of humankind. Generally, it refers to the 
biological, physical and social things on the Earth or in inhabitable space outside the Earth’s 
atmosphere. 
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Environmental Resources: Environmental resources are the botanical gardens, field (plants and 
animal and the habitat) that are used for field trip.  
 Computer simulation: Computer simulation is a simulation run on a computer to produce 
imitation or representation, of the real situation. 
Field Trip: Field trip is an excursion taken outside the classroom for the purpose of making 
relevant observations and also for obtaining some specific information. 
Interest: Interest is a quality that attracts attention, concern or curiosity as well as the feeling, 
disposition or desire that students have which makes them to study. 
School location: School location refers to where the school is situated; either in urban area 
where there are social amenities such as electricity, water, access road or rural where there is no 
social amenities.      
Conventional explanatory method: a teacher-centered teaching approach using expository 
strategy where the teacher does most of the talking and the students listen. This method 
encourages passive participation of students in learning and is used in this research to teach the 
control group. 
Field Trip:  Field trip is an instructional strategy whereby the teacher takes the students outside 
the classroom to the field, biological garden, game reserves, forest reserves, and pond to study 
some phenomena in their real situation. 
Ecology Achievement Test (EAT): This formed the students’ aggregate Scores in the 
Achievement Test developed by the researcher. 
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Ecology Interest Inventory ( EII): This has to do with the questionnaire on students’ level of 
interest towards ecology. 
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CHAPTER TWO 
REVIEW OF RELATED LITERATURE 
2.1  Introduction 
This chapter reviews literature on the important variables of this study. The chapter is 
organised under the Theoretical Framework, Conceptual Framework, Empirical Studies and 
Summary. 
2.2  Theoretical Framework. 
The theoretical framework for this study was based on Hull’s theory of drive reduction, 
Bruner’s learning theory in education, and Ausubel’s subsumption theory of learning.  
2.2.1 Hull’s Theory of Drive Reduction 
Hull propounded ‘the drive reduction theory of motivation in 1942. The theory is known 
as drive reduction theory of reinforcement.  According to Hull, behavior occurs in response to 
‘drives’. When the goal of the drive is attained, the drive is reduced, at least temporarily. When 
needs or drive stimuli develop, the organism acts and the action brings reduction in the needs or 
drive stimuli. The theory focuses on how motivation originates from biological need or drives. In 
this theory, Hull proposed a person as an external display of his desire to satisfy his physical 
deficiencies.  One of the major tenets of Hull’s drive reduction theory is that the learner is 
actively involved in learning; this arouses the learner’s interest in wanting to learn or study. Hull 
was interested in studying intervening variables that affected behavior such as initial drive. This 
theory is relevant to this study, because the initial drive is the use of computer simulation and 
taking the students to the garden with other relevant fields, to observe organisms in their natural 
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environment (Field trip). This will stimulate the students’ innate curiosity thereby enable them to 
develop interest and achieve better in ecology. 
2.2.2 Bruner’s Learning Theory of Constructivism in Education (1960) 
The main premise of Bruner (1960); was that students are active learners who construct 
their own knowledge. Bruner stated a hypothesis that any subject can be taught effectively in 
some theoretically honest form to any child at any stage of development. Bruner meant here that 
instruction should be directed through meaningful learning and not rote learning. The theorist 
recommends learning by doing, by acting or by behaving doing something active that one can 
control. To Bruner, important outcomes of learning include not just the concepts, categories and 
problem-solving procedures invented previously by the culture, but also the ability to “invent” 
these things for oneself. Bruner explained how this was possible through the concept of the spiral 
curriculum, which involved information being structured so that complex ideas can be taught at a 
simplified level first, and then re-visited at more complex levels later on. Therefore subjects will 
be taught at all levels of gradually increasing difficulty. Ideally teaching this way should lead the 
children being able to solve problems by themselves. 
The major tenet of Bruner’s learning theory of constructivism in education is that, the 
purpose of education is not just to impact knowledge, but instead to facilitate a child’s thinking 
and problem-solving skills which can then be transferred to a range of situations. Specifically, 
education should also develop symbolic thinking in children. This theory is relevant to this study 
because learning relies upon images or pictures such as the use of computer simulation in this 
study to represent information that can be interpreted and used as a basis for action learning and 
the observation of organisms in their natural environment which develop their observation skill 
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and arouse interest in students, thereby leading to better achievement. During field trip, teachers 
could help students to discover the relationship between bits of information. 
2.2.3 Ausubel’s Subsumption Theory of Learning (1968) 
Ausubel propounded the subsumption theory of learning in 1968. The theory centres on 
the process of meaningful learning. This theory states that meaningful learning occurs when new 
knowledge is consciously linked to existing concept (which Ausubel refers to as the 
‘’subsumers’’) the learner already knows. In other words, optimum meaningful learning occurs 
when what is learned can be related clearly to what is already known. Where the subsumers do 
not exist, he recommends the use of what he calls “advance organizer”  
Advance organizer is in the form of introductory material presented in advance of the 
learning itself, to link already known material to the new material to be learnt. Ausubel uses the 
term “subsumption” to suggest how the existing knowledge of the learner interacts with the new 
knowledge. Ausubel indicates that his theory applies only to reception (expository) learning in 
school setting. He distinguishes reception learning from rote-learning and discovery learning. 
Rote-learning does not involve subsumption, and discovery learning requires the learner to 
discover information through problem-solving. Ausubel believed that children have a natural 
tendency to organize information into a meaningful whole. Children should first learn a general 
concept and then move towards specifics. 
 The principles of Ausubel’s meaningful reception learning theory within a classroom 
setting include: 
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i. The most general ideas of a subject should be presented first and then progressively 
differentiated in terms of details and specificity. 
ii. Instructional materials should attempt to integrate materials with previously presented 
information through comparisons and cross-referencing of new and old ideas. 
iii. Instructions should incorporate advance organizers when teaching new concepts. 
iv. Instructors should use a number of examples and focus on similarities and differences. 
     The implication of Ausubel’s theory to science teaching is for the teacher to ‘tie’ new 
materials to what the learner already knows (subsumers). The teacher can use such subsumers or 
employ appropriate ones for the learner in the form of carefully developed advance organizers. 
The advance organiser can be a question, a demonstration using resources, exposing the learners 
to the field or biological garden, or computer simulation, a definition, an analogy or even a film. 
For example, an analogy such as a wall built of concrete blocks which are made up of numerous 
block units, some modified to serve particular functions can be used as an organizer 
(comparative) to introduce the concept of a cell in multicellular organisms. 
Ausubels theory implies that, for a student to meaningfully learn a new concept of Nitrogen 
cycle for instance, he/she must have some available concept of root nodules of legumes in the 
environment, lightening and have been seeing animals such as rodents feeding on the leguminous 
plants. Similarly, relating the definition of a carnivore to the mode of feeding would have no 
meaning if the student does not have primary concepts of the types of teeth (incisors, canines, 
premolar, and molars) and their functions. Exposing students to observe organisms in the garden, 
field and pond can serve as an organizer to meaningfully learn ecosystem. 
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2.3   Conceptual Framework 
        Under the conceptual framework, concepts considered relevant to the study are 
discussed. These include: computer simulation, field trip, environment and environmental 
resources. Others include concept ecology, effective science instruction, achievement, 
interest and location 
2.3.1 Computer Simulation 
Simulations are tools that facilitate learning through representation and practice in a 
repeatable, focused environment (Ezeudu & Ezinwanne, 2013). Computer simulation is the 
discipline of designing a model of an actual or theoretical physical system, executing the model 
on a digital computer and analyzing the execution output (Fishwick, 1995). He further stressed 
that simulation embodies the principle of learning by doing.  Nwafor and Abonyi (2016) affirm 
that simulation is conceived as a representation of the behavior or characteristics of a system 
through the use of another outlet especially a computer programme designed for a purpose. 
Simulation includes plays, games, computer program that encourage students to become active 
participants in the classroom. Using instructional Simulation brings into the classroom aspects of 
the world or universe that are too expensive, dangerous, difficult, too slow or too fast in 
occurrence to be experienced first hand (Coulter, 2009;  Nwafor & Abonyi).  
               Simulation is something that is made to look, feel or behave like something else 
especially so that it can be studied. Computer simulations give students the opportunity to take 
initiative when learning about a given topic (Olumide, 2013; John, Robert & Isreal, 2013). 
According to Ezeudu and Ezinwanne (2013), simulation helps to identify and understand factors 
which control the system and or to predict the future behavior of a system. Ezeudu and 
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Ezinwanne (2013) further state that simulation can be inferior substitute imitating and original or 
a display of not real behaviors. They further state that simulation can be classified in many ways 
as follows: 
- Physical simulation: Here the physical object is presented on a screen and the students learn 
about it. For example when electrons are displayed to observe the influence of temperature. 
Here the students can manipulate the temperature to see its effects in the movement of 
electrons. 
- Process simulations: Processes that are not visible can be demonstrated using process 
simulations. For example how population grows and decline or rise and fall of stock 
exchange. 
- Procedural simulations: Here procedures are followed in other to understand sequence of 
event-s. Students can be asked to follow a set of procedures in observing reaction rates which 
end in a particular product. 
- Situational simulation: This has to do with attitudinal and behavioral changes of people. 
The students use this simulation to explore the effects of different approaches to a problem.  
Tippler in Ezeudu and Ezinwanne (2013) pointed out that simulation has three types 
namely; 
- Live simulation: This shows human behavior in real life. Example is training of soldiers in 
war games. 
- Virtual simulation: Simulation occurs in a computer controlled setting. For example a pilot 
flying and aircraft but is controlled from the control room. 
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- Constructive simulations: this does not involve humans or equipments but by proper 
sequencing of events for example weather changes like wind directions or water waves and 
be controlled through application of temperatures and pressures. (Institute of simulation and 
Training(SIT) University of Florida   in Ezeudu and Ezinwanne (2013). 
2.3.2 Field trips 
Field trip according to Cirfat (2014), is an excursion taken outside the classroom for the 
purpose of making relevant observations and also for obtaining some specific information. Field 
trip is a teaching strategy in biology which is done by taking students out to the field to provide 
firsthand experience of organisms in their natural environment (Zumyil, 2016; Amosa, Ogunlade 
& Atobalete, 2015). Amosa, Ogunlade and Atobatele (2015), state that the use of field trip in 
teaching and learning helps to bring about effective and efficient learning. Zumyil (2016) agreed 
that if properly planned, field trips afford the students opportunity to become actively engaged in 
observing, collecting, classifying, studying relationship and manipulating objects and also have 
better understanding of certain concepts and phenomena. It is one of the most enjoyable and 
exciting experience for students studying science especially Biology (Zumyil, 2016). Prem 
(2012) defines field trip as a visit to a place outside the regular classroom which is designed to 
achieve certain objectives, which cannot be achieved as well by using other means. This means 
that field trip makes one gain experience and active participation and engagement. According to 
Prem (2012), the purpose of field trip is to enhance the curriculum, give students experiential 
learning experiences, concrete skills such as note-taking, involvement in a real world experience 
which makes learning more meaningful and memorable. Prem further states that field trips can 
add variety to the regular instructional program and help students appreciate the relevance and 
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importance of what they learn in the classroom. Prem (2012) outlines the following as the 
features of field trip; 
1. It facilitates the learning of abstract concepts. 
2. Motivates students through increased interest and curiosity. 
3. Increases student-student and student-teacher social interaction. 
4. Provide an opportunity to involve students, parents and teachers in the instructional 
program. 
5. Develops social awareness. 
Igboegwu (2016) sees field-trip as a journey to a place away from their normal 
environment. Field-trip extends the teaching – learning process outside the classroom and brings 
students to a direct contact with real- life objects, phenomenon and events in a natural setting ( 
Denen & Isah, 2015).  Field experience makes demand of all senses thus, the students gain 
complete picture of the concept than from any other methods of teaching science. Omeodu and 
Abara (2018) state that, field trip encourages effective learning and provides experience to a high 
extent. Prem (2012, pg 143) also outlines the purpose of field trip as follows: 
1. Field experience makes demand of all senses thus, the students gain complete picture 
of the concept than from any other methods of teaching science. It enhances the 
curriculum. Field trips are rich in educational possibilities as students learn from 
actual hands-on experiences, rather than by simply reading or hearing about 
something. Involvement in a real world experience makes learning more meaningful 
and memorable. 
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2. It gives students experiential learning experiences. Involvement in real world 
experience makes learning more meaningful and memorable. . As a result the students 
will have more concept of the topic as they have learnt through their hand-on 
experiences. 
3. It provides concrete skills such as note taking. Students have to develop questions to 
be asked, write reports or thank you letters after the trip, or evaluate their experiences. 
By doing such activities, students will develop various skills such as note taking 
skills, speaking skills, writing skills will be enhance. 
4. Involvement in a real world experience makes learning more meaningful and 
memorable. 
5. Field trips can add variety to the regular instructional program; they tend to be special 
and enjoyable learning experiences, ones which develop positive attitudes in students 
toward related classroom activities. Field trips are rich in educational possibilities 
because students learn from firsthand experiences, rather than by hearing about 
something. 
6. Field trips help students to appreciate the relevance and importance of what they learn 
in the classroom. For example determining blood type is a skill, which can be learned 
in a school laboratory setting, however students may not learn the importance of this 
skill until they observe what goes on in a real hospital where life and death of real 
patients may depend on this skill.  
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2.3.3 Environment and Environmental Resources 
Environment is an important factor that influences interest and learning outcome. 
Environment as defined by Flexner (2007), is the surroundings in which a person, animal or 
plant lives. Environment is a free teaching and learning resource like ecosystem, clean water, 
land use and environmental protection. It is the surroundings in which people, plants, animals 
live and where schools are built. In the surroundings, are so many resources for the teaching and 
learning of science especially Biology. Environmental resources according to Edet and Inyang 
(2008) are resources whose primary functions are to facilitate the teaching and learning of skills, 
facts, concepts, principles, generalization, values and attitudes in sciences. Environmental 
resources as further stated by Edet and Iyang (2008) are classified into human (science 
educators, teachers, technicians, medical doctors and researchers) and community resources 
(factories, industries, and companies which are located in the neighborhood of the schools which 
provide very valuable resources for teaching biology). Beside industrial establishment, 
community resources like forests, ponds, rivers, markets, wild life park, museum and hospital 
among others, environmental resources play major role in the teaching and learning of Biology. 
Biology is the science that studies living organisms and how they interact with one 
another and with their environment (Raven, Johnson, Loses & Singer, 2005). Biology seeks to 
explain the nature, functions, reproductions and the place of living organisms including man in 
their environment. Biology has an edge over other science subjects. This is because according to 
James and Pemida (2002) biology can be taught and verified within the four walls of the school 
laboratory, and besides, it can also be studied in open field bush, parks and other places where 
life exists. 
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 Our environment is an enrichment of natural resources for the study of biology. The 
natural resources when harnessed and utilized by biology teachers will help the students to 
observe, admire and manipulate the work of God by themselves, (Ihiegbulem, 2006). When we 
use these natural resources in our locality to supplement the teaching of biology it will greatly 
enhance teaching-learning process in biology. This is why Ihiegbulem (2006) believes that first 
hand experience in observing life around us is very vital.  
This implies that the use of local natural resources in the environment as instructional 
materials for teaching biology will no doubt enhance biology teaching and learning in schools 
and it will make the learner have interest in the subject (biology).  
2.3.4 The Concept of Ecology 
Ecology is a branch of Biology that deals with the study of organisms and their 
environment.  Ecology as defined by Ango (2003) is that branch of Biology that deals with the 
relationships living things have to each other and with their environment or surroundings. 
Ecology is the study of plants and animals in relation with their environment (Michael, 2008). 
Ecology makes the study of biology most interesting as it clarifies the issues and intricacies 
involved in life, survival and the importance of all factors (biotic and abiotic)in sustaining 
organisms and the environment (Ugbaja & Egbunonu, 2008). Some of the ecological concepts 
are discussed below: 
i.    Ecosystem 
Ecosystem is defined by Sarojini (2010) as a self-supporting unit that is made up of a 
living part and a non living part. Michael (2008) defines it as a community of plants and animals 
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functioning together with their non living environment. An ecosystem may be small, for example 
a ditch, pond, an area on the school field or it may be a large ecosystem involving non-living 
things such as air, water and land. Ecosystem involves living things like plants and animals and 
non living things such as air, water and weather among others which interact with each other. 
The individual organism in the environment cannot live independent of the non living factor for 
a moment. This is because it is surrounded by very many factors and factors which affect its life. 
The plants and animals in the environment are called population (James & Pemida, 2000). 
Ecosystem can be effectively taught to students by taking them to a nearby farm to serve 
as a resource for teaching terrestrial ecosystem where plants and animals inhabit. In the farm, 
there is plant population like mango tree population, maize plant population, cassava plant 
population and also animal population like ant, snail, millipede, grasshoppers are available. As 
the students identify these organisms and study them in their natural habitat, the knowledge is 
mastered and retained. A Nearby catchment pit can also be used to illustrate aquatic ecosystem 
thereby allowing the students to identify the objects inside the catchment pits, as they observed, 
the knowledge is retained. Objects like algae, mosquito larvae, tadpoles, frog/toads, can be found 
in the catchment pits (Iheigbulem, 2006). 
ii.  Association: This is the relationship between living organisms. Organisms exhibit the 
following types of association in their environment: symbiosis, commensalism, parasitism, 
predation, saprophytism and epiphytism (James & Pemida, 2000) 
iii.  Symbiosis: This is an association between two species of organisms where both of them 
benefit from the association. The students can grasp this topic when the teacher illustrates this 
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topic by using uprooted groundnut or crotalaria plant and show the students the root nodules 
which inhabit the bacterium. The roots of these plants provide protection and house the 
bacterium while the bacterium absorb the nitrogen from the atmosphere to soil for the plant to 
absorb, in that regard the two organisms benefit from each other (Ige, 2000). 
iv.  Commensalism: It is an association between two species of organisms in which one 
(commensal) gains while the other (host) neither gains nor loses. This can be effectively taught 
by taking the students to cattle ranch or herds of cattle where white eaglets perch on the cattle’s 
back. In this manner the white eaglets are carried from one place to another while the cattle 
neither gains nor lost (James & Pemida, 2000). 
v. Parasitism: It is an association between two species of organisms in which one of the 
species benefit (parasites) while the other (host) is harmed. The common example to teach 
parasitism is the relationship between ticks and cow, dog, cat etc. the ticks live on these 
mammals and suck their blood causing lost of blood in them i.e harm them. Another example is 
the relationship between mosquitoes and man. The mosquitoes suck blood and transfer malaria 
parasite to man and on the other hand the man is harmed by suffering from malaria ( Sarojini, 
2010). 
vi. Predation: This is an association between two species of organisms in which one 
(predator) kills the other (prey) and uses it as food. This topic can be properly taught to students 
using cat and rat which are found in our homes. The cat (predator) kill and feed on the rat (prey), 
(Sarojini, 2010) 
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vii. Saprophytism: It is an association between two species of organisms whereby one 
organism (saprophyte) lives on dead organism (the host). The teacher can effectively teach this 
topic by taking the students to where there is dead wood and some growing mushroom in the 
environment for the students to observe. In this association, the mushroom is the saprophyte 
while the dead wood is the host where mushroom derives its food (Michael, 2012). 
viii. Epiphytism: It is an association between two organisms where one the (epiphyte) lives 
on the other (host) plant and derives its nourishment from the host. This can be taught effectively 
outside the classroom by showing students mosses and lichen on the tree trunk or wall. When 
these materials in the environment outside the classroom are effectively harnessed the concept of 
association in ecology can be enhanced (Sarojini, 2010).  
2.3.5 Available Resources for Effective Teaching of Ecological Concepts 
Ecology as the branch of biology that studies living organisms and their relationship with 
each other and their environment can better be studied in the environment i.e the open field, 
bush, parks, biological garden, forest, pond and other places where life exist. The possible 
resources in the environment for ecological activities as found in new UNESCO source book of 
1975 include the following; 
i. An abandoned farm field: this offers the opportunity to observe the process of 
succession. The pioneer plants (i.e the earliest plants) that colonize or grow on the abandoned 
farm land first are replaced by other plants which are higher than them as the field changes with 
time. This replacement of population is called ecological succession. It is interesting to study the 
various stages of development and to infer what the intermediate stages must be. This is 
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supported by Raven; Johnson; Losos, & Singer (2005) who state that when a wooded area is 
cleared and left alone, plants will slowly reclaim the area.  
ii. A forest near the school:- this can be used for discovering seasonal changes in animals 
and plants; studying the habits of plants and animals, finding out where animals live in the forest, 
seeing how animal and plant life depend on each other; seeing how physical parameters such as 
temperature, sunlight and moisture affect living things. This can be supported with this statement 
that living organisms are best studied in their natural habitat or environment (Edet & Iyang, 
2008; Iheibulem, 2006 & Ajaja, 2002). 
iii. A building Under Construction: this provides an opportunity to differentiate between 
the soil dug from the foundation and garden soil; how sewage is disposed of. Students can also 
observe moss plants growing on the walls of unroofed building that is left for long. 
iv. A Creek of Pond: This may be instructive for observing kinds of plant life and the 
adaptations of stems, roots, leaves, flowers and fruits to a moist or wet environment; learning 
how animals are adapted for life in or near water and contrasting this with land animals; 
observing how these animals and plants change as seasons change; observing the food getting 
and home-building habits of the animal life. This can be supported with the views of Edet and 
Inyang(2008)which state that Biology as the study of living things is best studied in the 
organisms natural habitats . It is the task of the Biology teacher to provide an ideal environment 
for students to learn in direct contact with nature most especially the ecological concepts or 
ecology in general. Edet and Inyang (2008) state the following claims which support the use of 
environmental resources in teaching: 
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Environmental resources supply a concrete basis for conceptual 
thinking. They provide high degree of interest for the students in the 
subject. They offer a reality of experience which stimulates self activity 
on the part of the student. They supply necessary basis for the 
developmental learning hence make learning more permanent. 
 
A Biological Garden 
Biology seeks to explain the nature, functions, reproduction and the place of living 
organisms including man in the environment (James & Pemida, 2000). Therefore, biology is 
better studied in the environment (biological garden). When students are exposed to the botanical 
garden to enquire themselves, they will develop different skills such as skill of observing, 
comparing, inferring, hypothesizing, experimenting, data collection and interpreting data in the 
study of Biology. The main object of study for the understanding of biological principles are in 
nature. The laboratories with all its gadgets are only an arena for probing into the characteristics 
nature and forms of living things (James & Pemida, 2000). The activities in the laboratory can 
never unfold the true happenings in nature. It is possible to learn about plant and animal 
morphology and anatomy in the laboratory, but one cannot observe and measure their influences 
on one another and on their habitat in the laboratory. There is the need to go into the field to 
observe and measure such interactions. Here, the biological garden comes in as an outdoor 
laboratory teaching aid. The biological garden as stated by James and Pemida (2000) is unique as 
an out-door laboratory due to various reasons which include the following: 
If the biological garden is well maintained, all the essential plant and animal species will 
be within the reach of the teachers and the learners. In such a case teachers would not have to 
travel hundreds of kilometers away in search of some specimens for their students learning and 
especially during examination periods. The biological garden will afford the learners the 
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opportunity to study plants and animals’ morphology in their natural forms. Also, range of forms 
and modification of different parts and functions in plants will become a reality to the learners 
rather than things to be read in books and imagined. Learners shall have firsthand knowledge of 
the fact that an organism does not exist in vacuum but that it interacts dynamically with other 
biotic component in the habitat. 
Influence of abiotic factors like temperature, water, oxygen, soil and seasonal changes on 
living organisms become more understandable in a biological garden. The learner will be able to 
see how the abiotic factors affect the distribution of organisms. The various ecological concepts 
like habitat, environment, community, ecosystem etc will become easier to transmit to the 
learners by a sensible use of the biological garden. Field walk can be organized and earned out 
using the garden as the subject. 
Finally, if the garden is properly stocked with appropriate and relevant species, it should 
also be very helpful in the teaching of taxonomy, plant anatomy and physiology. Besides it could 
also serve as a place for different biological experiment. 
2.3.6 Effective Science Instruction 
Teaching is a unique and dynamic profession (Muodumogu, 2004).  This is because 
education is a veritable instrument for nation building and sustenance. Moudumogu further states 
that the classroom teacher is accountable for the destiny of a nation because there is a strong tie 
between his instructional activities, the eventual outcome of his instruction and the development 
or otherwise of the nation. The outcome of the learner depends on the teacher. An effective 
teacher uses different methods of teaching and uses resources that aids teaching and learning. 
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Samba and Iortim (2014) assert that the importance of Science, Technology, Engineering and 
Mathematics (STEM) cannot be overemphasized in this millennium where technology affects all 
aspects of life and living. Eriba (2000) as cited by Samba and Iortim (2014) note that as 
important as STEM subjects are as compared to bedrock for living in the present world, students 
are found to switch to the arts due to the consistent use of conventional lecture method that tend 
to render the learner passive in the learning process. Anugwo (2014) states that the need for 
quality teaching and learning of STEM to enhance the academic performance of students in 
STEM requires urgent attention in Nigeria. National Commission for Colleges of Education 
(NCCE; 2002 & 2012) documents stipulates that teachers ought to use several methods of 
teaching when effective teaching and learning is desired. This is supported by Njoku and Bob-
manuel (2013) who opine that teaching will be most effective when it supports those activities 
appropriate to achieving the curriculum objectives, encouraging the students to adopt a deep 
approach in learning, and that being a good teacher now requires taking on new roles to ensure 
that students learn. 
Appropriate scientific skills enhance students’ achievement in science when appropriate 
teaching methods are used (Dangbin, 2008). Rao (2008) observes that the prevailing approaches 
to the teaching have so far proven insufficient for the task of helping students to understand 
science. Ugwuda and Odo ( 2014) also state that teachers of science subjects at all levels of 
education should endeavour to embrace the integrative approach to teaching. Such approach 
which should be both child-centred and activity-centred as field-trips, demonstration, inquiry 
approach and similar techniques. Uzoechi (2014) remarks that to enhance creativity in students, 
attitudes and traits of science should be nurtured. However Uzoechi (2014) laments that the 
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challenge lies on how to teach it. There is therefore the need for us to improve our science 
teaching method if we are to enjoy the benefits arising from good science teaching ( Aniodoh, & 
Egbo, 2013). Wuyep and Mankilik (2016) state that science teaching is meant to enhance 
learning and achievement which is also practical- oriented and activity-based, and  that such will 
offer students the opportunity to engage in hands-on (doing) and minds-on (thinking) activities 
where they interact with real-life situation and avail themselves with skills of observation, 
measurement, demonstration and so on. It is quite imperative that a teacher does many different 
things to promote teaching and learning which includes questioning, explaining, demonstrating, 
motivating and so on ( Godfrey, 2016). Thus most teachers need to change. 
However, if appropriate teaching methods and resources are not used, it may lead to a 
decline in students’ interest and achievement in science (Biology). Teaching as stated by 
Oyetunde (2004) is not a passive process in which the teacher fills the students with knowledge, 
information and facts. Teaching should be goal-oriented, structured, meaningful and functional. 
Teachers must plan their lessons in such a way that will involve students’ participation to use 
their sense, their hands and their brain to think and solve problems by themselves. This implies 
that effective teaching consists of helping students to acquire and use knowledge, and to learn to 
think and solve problems. 
There is need for the teacher to adapt alternative approach to teaching style that will 
enable the students to accommodate and assimilate biological concepts into their pre-existing 
individual cognitive structures. The science teacher must then take more account of the active 
role of the learner in teaching-learning process to facilitate meaningful learning (Zumyil, 2002). 
This implies that there should be a shift from teaching by imposition to teaching by involving the 
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learners to use their thinking, hand and mind (inquiry) in the learning process. Biology teaching 
and learning process can be improved by exposing the learners to the environment (biological 
garden) and accommodate also multiple, instructional strategies such as computer simulation. It 
is essential for biology teachers to become acquainted with the environmental resources (outdoor 
laboratory) as most biological resources are found in the environment (plants and animals and 
their interaction with the environment). However computer simulation are important for 
formulating and improving the conceptual models that scientists and science teachers use in their 
practice and teaching, if these important but numerous objectives must be achieved in order to 
have improvement in the performance of students in external examinations (Olumide, 2013).  
Olumide (2013) states that the rapid increase in educational computer use has led to changes in 
the teaching / learning process, curricular and teachers’ administrators’ approaches to instruction. 
These changes in instructional techniques according to Olumide (2013) are shaped by the fact 
that computer assisted learning increases student motivation and creates better learning 
environment in which rote learning is minimized and meaningful learning can occur.  
The search for effectiveness in teaching has been a focal point of education research in 
the educationally developed countries of the world. The increasing pressure for academic 
accountability has drawn the attention of teacher educators on the evaluation in secondary 
schools and how best to effectively teach their students to be worthwhile in manipulative, or 
psycho motive and cognitive skills (Zumyil, 2002). Teaching and learning of science according 
to Umeoduagu (2000), requires the intensive application of resources that would appeal to all the 
senses of perception and improve the effectiveness of instructions as well as maximize learning. 
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Biology is known as a popular science subject taught at the senior secondary school level. 
One primary function of biology teaching is to help the students understand its concepts, 
principles, theories and laws (Ugbaja & Egbunanu, 2008). Ugbaja and Egbunanu further state 
that Biology teaching involves exposing the students to several opportunities to understand 
different types of concepts, principles and direct physical materials that will make some meaning 
to the cognitive framework. The implication is that Biology teaching must be effective and 
meaningful to achieve its goal. This can be achieved by teacher effectiveness. Teacher 
effectiveness according to Ada (2004), enhances class control and good management. Ada also 
opines that teacher effectiveness is aimed at helping the students to achieve objectives set for a 
given teaching situation (teaching/learning) 
2.3.7 Academic Achievement 
Academic achievement has become an index of a Child’s future in this highly 
competitive world. Academic achievement has been one of the most important goals of the 
educational process. It is also a major goal, which every individual is expected to perform in all 
cultures. Academic achievement is a key mechanism through which adolescents learn about their 
talents, abilities and competencies which are an important part of developing career aspirations 
(Nuthanap, 2007). Academic achievement and career aspirations in adolescence are often 
correlated (Abdulahi in Nuthanap, 2007).  Nuthanap (2007) defines “academic achievement as 
the extent to which a learner is profiting from instructions in a given area of learning i.e 
achievement is reflected by the extent to which skill or knowledge has been imparted.  
Sunitha (2005) defines academic achievement as knowledge acquired and skills 
developed in school subjects, generally indicated by marks obtained in test in an annual 
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examination. Achievement is the glittering crown of which reflects a sense of sincerity, 
candidness and perseverance on the part of achievers and also parents, teachers and all those 
helping to achieve it, (Sunitha, 2005). Academic achievement can be influenced by factors like 
parent’s education, parental occupation, gender, location of school among others. 
Educated parents can help their children by teaching them at home after school hours. 
They can also plan time table for their children to study at home and also provide recreational 
period for the children. Educated parents also choose the best schools for their children. This is 
Chatterji in Sunitha (2005) affirms that parent’s educational level was directly related to the 
scholastic achievement of their children. On the other hand, uneducated parents may not know 
the importance of making their children to study at home, and may even want their children to 
stay at home and help them on the farm. 
Parents’ occupation can also influence students’ academic achievement. This because 
there may be a correlation between parents’ occupation and the kind school they can afford for 
their children. In Nigeria, most public schools are always on strike especially in Plateau State the 
area of study. This trend therefore, affects the achievement of the students compare to their 
counterpart or peers in private schools. Parental supports have positive effect on their children’s 
academic achievement (Muni in Sunitha, 2005).  
2.3.8 Students’ Interest in Ecology 
Interest is a psychological state of engagement, experienced in the moment and also a 
predisposition to engage repeatedly with particular ideas, events or objects over time (Paul, 
2013). Denen and Isah (2015) define interest as the feeling that stimulates an individual to 
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activity without any external influence. The amount of interest an individual has on a particular 
activity determines the level of success in that activity. Interest powerfully influences our 
academic and professional choices. The necessity of interest in learning does not only mean that 
someone has an interest in learning about something. It also means that when someone has an 
interest in something, it becomes easy and even enjoyable to learn about that topic 
(www.schooliseasy.com). 
               Students’ interests do not emerge authentically at all times from their own investigation 
of the world. Therefore, without teachers scientific and effective instruction, students will not 
posses interest in certain knowledge. Ajaja (2013) points that one factor that has contributed to 
low interest in science by students is the method adopted for teaching and learning science. An 
important aspect of Biology teaching is to create a conducive environment that allows the 
students to find and develop their interest through participation. This way, students can perceive 
the learning of biology from a positive and initiative stance in a co-operative way. As students 
draw their conclusion by active participation and exploration, a pleasure of success comes into 
being. They feel proud of being successful which can further foster their interest in Biology. 
When one is interested in what one is learning, one tends to pay a closer attention, and process 
the information more efficiently, thereby employ more effective learning strategies, such as 
engaging in critical thinking, making connections between old and new knowledge, and 
attending to deep structure instead of surface features (ww2.kqed.org/mindshi). 
To be successful in teaching and learning of biology, the biology teacher needs to catch 
the interests of the students and sustain the students’ interest. It is in line with the above that the 
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researcher decided to use computer simulation and the use of environmental resources 
instructional strategies to enhance students’ interest and achievement in ecology. 
2.3.9 Location and Academic Achievement  
Location of school is another important factor that contributes to students’ achievement. 
The location in this study refers to where the school is (whether urban or rural). According to 
Chianson (2013) in Cirfat (2014), location can be regarded as either rural or urban settlement.  
The location of a school can influence a child’s knowledge of the sciences (Agboghoroma, 
2009). Agboghoroma reports that students from urban centres had higher scores on raven 
standard progressive matrices than rural students and that the environment influences the child’s 
intellectual development in school. Ok (2009) states that school location has a significant effect 
on the academic performance of the child. 
In an attempt to ascertain differences in the intelligence level of urban and rural subjects, 
Agboghoroma (2009) administered an intelligence test on urban and rural students found that 
students from urban schools fared better. In another study, as reviewed in Agboghoroma (2009), 
a standard test for schools in urban and rural revealed that students from urban schools out 
performed students from rural schools. 
School location significantly predicts science achievement (Ogunkola & Fayombo, 
2009). Adesoji and Olatunbosun (2008) report that school location made the highest contribution 
to the variance in achievement in Chemistry.  The siting of schools is very important. For 
instance if a school must be located in a rural area, the laid down procedures must be followed to 
the extent that the learning environment will support quality learning. In Nigeria, almost all the 
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schools located in the rural areas, are substandard; there are no laboratories in most of the 
schools and where there is a laboratory, there are no equipment. Most of the schools even lack 
enough teachers. (Osokoya & Akuche, 2012). 
Osokoya and Akuche (2012) observed that distribution of teachers in the rural schools is 
not comparable with the urban schools, and that the number of teachers in rural schools is 
usually low because teachers do not readily accept postings to rural areas, because rural 
communities are characterized by low population, monotonous and burdensome life. Most 
teachers prefer to stay in the schools in urban areas because of the benefits and comforts of the 
city which include good roads, satisfactory means of communication, availability of books and 
teaching materials among others (Osokoya & Akuche, 2012). Based on the foregoing, this study 
therefore sees school location as the environment to which a school is situated which may be 
urban or rural setting. 
2.3.10 Instructional Use of Environment and Students’ Interest in Biology 
 Agogo (2009) opines that interest is a fundamental factor that is necessary for an 
effective science education. According to Agogo, interest is the state of the mind in which one is 
clearly aware of the values of things that will always price it and strive for it. To Agogo and 
Surma (1996), interest is seen as quality that arouses concern or curiosity that holds ones 
attention. Interest is a condition of wanting to know or learn about something or somebody, 
therefore in teaching, the teacher needs to use materials such as the environment and computer 
simulation, most especially in Biology instruction to arouse students’ interest Bulunuz and Jarret 
(2009), assert that there is a connection between interest and effort. In other words, the more a 
person is interested in a subject, the more effort he will put into it. These authors further 
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described the interested person as being engaged, engrossed or entirely taken up by an activity 
because of its recognized worth. Therefore interest can be regarded as a tool through which the 
distance between the person and the material is annihilated aimed at facilitating an ‘’organic 
union’’ between the two (Ogunkola & Fayombo, 2009). 
Interest can be linked with learning because if a person is not interested in a particular 
subject, he can’t learn or put effort to learning that particular subject. Therefore, teachers of 
Biology should strive to make the teaching and learning of Biology more interesting. This can be 
done by using the students’ environment that exposed them to real life situations and arouse their 
interests toward Biology as a subject. 
2.4    Empirical Studies 
This section deals with empirical studies that are related to the variables of the present 
study. 
Edet and Inyang (2008) conducted a research on the effect of environmental resources on 
students’ achievement in Biology. The design used was a survey design. The population of the 
study consisted of SS1 students in all the public secondary schools in Akwa Ibom State in the 
2007/2008 session. The sampling technique used was the criterion sampling method to select 
four public schools for the study using simple random sampling technique to select 200 SS1 
Biology students from the four schools. The instrument used for data collection was Biology 
Achievement Test (BAT). Data collected was analyzed using independent t-test. The result 
showed that the students taught using ecological garden performs better than the students taught 
without ecological garden. Edet and Inyang study is related to the present study because both 
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studies were based on effect of environmental resources on students’ achievement in Biology. 
However, this present study differs from the previous study because it investigated the effects of 
field trip and computer simulation strategies on students’ interest and achievement in ecology in 
Plateau State. Location of school is also a variable considered in this study.  
Denen and Isah (2015) conducted a research on the effect of field-trip instructional 
strategy on SS1 students’ interest and achievement in ecological concepts. The study adopted 
pre-test, post-test quasi-experimental design. The study was carried out in Dutsin-ma LGA of 
Katsina State. Three research questions guided the study and four hypotheses were formulated 
and tested at 0.05 level of significance. They used two intact classes, one intact class represented 
the experimental group (N=39) while the other intact class represented the control group (N=43). 
The experimental group was exposed to field-trip instructional strategy while the control group 
was exposed to a lecture method. Biology Interest Scale (BIS) and Ecology Achievement Test 
(EAT) were used to collect data. Mean and standard deviation were used to answer the research 
questions and ANCOVA was used to analyze the data. The result revealed that field-trip 
instructional strategy is more effective in enhancing students’ interest and achievement in 
ecological concepts. Gender factor has no significant influence on students’ achievement in 
ecological concepts.  Both researches are related because the investigated the effects of field trip 
instructional strategy on students’ interest and achievement in ecology. However, this study 
differs significantly from the previous study because it investigated the effects of computer 
simulation and field trip instructional strategies on students’ interest and achievement in ecology 
in Plateau State Central Education Zone. 
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 Amosa, Ogunlade and Atobatele (2015) conducted a research on the effect of field trip 
on students’ academic performance in Basic Technology in Ilorin metropolis. A pre-test, post-
test quasi- experimental design was adopted for the study. Two sampled upper basic schools 
were selected from Ilorin East Local Government Area of Kwara State using purposive sampling 
technique. The two sampled upper basic schools comprised of 50 students who were randomly 
assigned to the treatment. ANCOVA was used to analyze the data collected. The findings 
revealed that there was a significant effect of field trip strategy on students’ academic 
performance in Basic Technology. The study therefore recommended among others that; 
teachers should take students on field trip so as to promote and encourage active engagement in 
learning, self-motivation, discovery learning and learning by experience. Both studies are related 
because they investigated the effects of field trip instruction on students’ learning outcome. 
However, the present study differs because it investigated the effects of computer simulation and 
field trip instructional strategies students’ interest and achievement in ecology in Plateau State 
Central Education Zone. 
 Suwopoleme, Linus and Jacob (2016) investigated the effect of fieldtrip strategy on 
Senior Secondary School Student’s academic achievement in Geography in Numan Education 
Zone, Adamawa State. Two research questions guided the study and two hypotheses were 
formulated and tested at 0.05 significant level. Quasi – experimental research design was 
adopted. A sample size of 138 SS2 students offering geography from two public Senior 
Secondary Schools in Numan Education Zone were used for the study. The study consisted of an 
experimental and control groups which were taught for six weeks. The instruments used for data 
collection were Teachers’ Qualification Assessment Checklist (TQAC), Fieldtrip Facilities 
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Inventory (FFI) and Geography Achievement Test (GAT). The reliability index of the instrument 
(GAT) was determined by using Guttmann Split-half Statistics. This yielded a reliability 
coefficient of 0.70. The research questions were answered using frequency counts and 
percentages and the hypotheses was tested using Kolmogorov Smirnov two-sampled test. The 
result showed that most Geography teachers in Numan education zone are B.Sc. holders, who 
did not have basic qualification of teaching. The study also revealed that there were inadequate 
facilities for conducting fieldtrips in Numan educational zone. There was significant difference 
in the academic achievement of students taught Geography using fieldtrip strategy and 
conventional method. Male students in the experimental group performed better in Geography 
than their female counterparts. The researchers therefore recommended that Government should 
employ qualified graduates in Geography to teach the subject and that Government should also 
provide secondary schools with adequate facilities for conducting fieldtrips. Geography teachers 
teaching in secondary schools should endeavor to adopt or incorporate field trips activities while 
teaching Geography to enhance the achievement of students in the subject. The previous and 
present studies are related because they investigated the effect of field trip instructional strategy 
on the achievement in learning. However, this present study differs significantly from the 
previous one because it investigated the relative effectiveness of field trip and computer 
simulation instructional strategies on students’ interest and achievement in ecology in Plateau 
Central Education Zone. 
             Agboghoroma (2009) carried out a research on interaction effects of instructional mode 
and school setting (location) on students’ knowledge of Integrated Science. The study adopted a 
quasi-experimental 2x2 non-randomized pretest-posttest control group. The sample used 
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consisted of 360 JSS3 students drawn from six secondary schools located in urban and rural 
school settings in Delta State. The Test of Knowledge in Integrated Science (TKIS) was used as 
the instrument for measuring in depth knowledge of the subject matter. Analysis of covariance 
(ANCOVA) was used to analyze the data. The null hypotheses formulated were tested at 0.5 
level of significance. The study revealed that there are significant interactions effects in terms of 
instructional mode and school setting and student knowledge of integrated science. Thus the null 
hypotheses were both rejected which means that the urban school students’ knowledge of 
Integrated Science was better than that of their peers in rural schools. The previous and present 
studies are related because they investigated the effect of school location on the achievement in 
learning. However, this present study differs significantly from the previous one because it 
investigated the relative effectiveness of field trip and computer simulation instructional 
strategies on students’ interest and achievement in ecology in Plateau Central Education Zone. 
In another study by Ogunkola and Fayombo (2009) investigated the combined and 
relative effects of some student related variables on science achievement among secondary 
school students in Barbados. They used 300 4th form students. The sample consisted of 143 boys 
and 157 girls between the ages of 13 and 15 with mean age of 14.02 and standard deviation of 
0.49.150 students randomly selected from three urban secondary schools at the rate of 50 
students per school and the remaining 150 were from three rural schools also at the rate of 50 
students per school. Other related variable they investigated on were: gender, interest, study habit 
and career choice data analysis involved mean and standard deviation as descriptive statistics and 
Pearson product moment correlation, T-test and regression analysis as inferential statistics were 
used. The result showed that the level of science achievement in Barbados was not really 
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satisfactory; there were statistically significant differences in students science achievement based 
on their school location, interest in science study habit and future career choice but there was no 
statistically significant difference in the male and female students’ achievement. Their finding 
showed that school location significantly predicted science achievement, because students in 
urban performed better than their peers in rural schools. The instrument used for data collection 
were Science Achievement Test (SAT), Interest in Science Scale (ISS) and study habit scale 
(SAS). Both studies are related because they investigated the effect of school location on the 
students’ achievement. The present study differs because it investigated the relative effects of 
computer simulation and field trip strategy on students’ interest and achievement in ecology in 
Plateau Central Education Zone. 
Macmillan (2012) researched on school location versus academic achievement in physics 
using computer assisted instruction. Two hypotheses were formulated and tested. The design for 
the study was experimental design. The sample of the study consisted of 40 SS1 students in four 
schools (two from urban and two from rural settings) in Pankshin local government area in 
Plateau state. Random sampling was used to select the schools and the students. The research 
instrument used was a 25-item Physics Achievement Test (PAT).  The result showed that there 
was no significant difference in the mean achievement scores of students in urban schools 
exposed to learning physics through CAI and those rural schools also exposed to learning 
physics using CAI. The reviewed study is related to this present study because both studies 
investigated the effects of computer instruction and location of school on achievement. However, 
the present study differs from Macmillan (2012)’s study because the present study investigated 
the relative effects of computer simulation and field trip instructional strategies on students’ 
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interest and achievement in ecology in Plateau Central Education Zone while the reviewed study 
examined CAI as a different instructional strategy.  
Osokoya and Akuche (2012) conducted a research on the effect of school location on 
students’ learning outcomes in practical physics in four Local Government Areas (LDAs) in 
Ibadan city and four LGAs from Ibadan less cities. A pre-test, post-test, control group, quasi 
experimental design was used. Three null hypotheses were formulated and tested at 0.05 alpha 
levels for each of the three dependent variables. The sample consisted of 526 SS2 physics 
students drawn from eight co-educational schools in Ibadan. Simple random sampling was used 
to select the four Local Government Areas (LGAs) from Ibadan city and four LGAs from Ibadan 
less cities. Purposive sampling was used to select a school from each of the eight selected LGAs. 
An intact SS2 science class in each selected school was picked at random. Four valid and reliable 
instruments were used to collect the data. Analysis of covariance and Scheffe Post Hoc were 
used for data analysis. Results showed that school location had a significant main effect on 
students’ cognitive attainment or performance in practical skills, but there was no significant 
main effect on attitude. This study is related to the present study because both studies 
investigated on the effect of location on students’ achievement. The present study differs because 
it investigated the effects of computer simulation and field trip on interest and achievement in 
ecology in Plateau Central Education Zone. 
In another study, Okereke and Onwukwe (2011) conducted a research on the influence of 
play simulation on students’ achievement in Chemistry across gender and location. The research 
was conducted in Owerri Education Zone Imo State. They used eight intact classes of SS1 
students from the eight sampled schools from four local government areas of Imo state. Two 
51 
 
research questions guided the study while two hypotheses were formulated and tested. The 
schools were grouped into rural-urban dichotomies- four each with two from each of the school 
types boys only and girls only. A sample of 177 students participated in the study (99 males and 
78 females with 92 of them from urban schools and 85 from rural schools). Each intact class 
received Chemistry lesson on organic chemistry after pre-test, each participated in a post-test. A 
teacher made test formed the research instrument. ANCOVA statistical test was used to test the 
two hypotheses and means were used to answer the research questions. The result showed that 
students from urban schools achieved significantly better than students from rural schools when 
play simulation is used to teach SS1 chemistry students. The researchers recommended that more 
analogical inputs in the use of play-simulation in teaching science should be made.  
The study conducted by Okereke and Onwukwe did not   indicate the population from 
which the sample was drawn hence it is difficult to ascertain whether the sample size is 
appropriate or not. Also the reliability of the instrument and method of data collection were not 
stated making the result of the study doubtful. The reviewed study used only play-simulation 
method as instructional strategy while, the present study used field trip and computer simulation 
instruction to compare the effectiveness of the two strategies in the teaching and learning of 
ecology. This may give opportunity for biology teachers to select the best instructional strategies 
to teach for better interest and achievement in students. 
Nworgu, Ugwanyi and Nworgu (2013) conducted a research on school location and 
gender as factors in senior secondary school students’ conceptual understanding of force and 
motion. The study adopted the ex-post facto research design. They hypothesized that the main 
and interaction effects of gender and location of all Nigerian senior secondary school students. 
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Conceptual understanding of force and motion will not be significant. A sample of two hundred 
and twenty five (225) SS2 physics students was used for the study. The data were collected using 
the Force and Motion Concept Test (FMCT). Two-way analysis of variance (ANCOVA) was 
used to analyze the data. The result indicated that gender and the interaction of gender and 
school location were significant factors in students’ conceptual understanding of force and 
motion. Although female students tended to be superior to their male counterparts in developing 
conceptual understanding of force and motion, this relative superiority was not consistent across 
school location.  
In another related study, Olumide (2013) conducted a research on computer simulation 
package and gender as predictors of students’ achievement in biology in Oyo State. The study 
particularly established computer simulation package and effect of gender in genetics. The 
researcher employed the pre-test-post-test, control group, quasi-experimental designed with 
2*2*3 factorial matrix adopted. Two hundred and forty (240) senior secondary school students 
from four (4) purposively selected schools in Ibadan metropolis of Oyo state were used for the 
study. The schools were randomly assigned to experimental and control groups. Five instruments 
used for data collection were: Teachers instructional guides for teachers using the treatments and 
control group; students’ achievement in biology test (r-0.80), computer simulation package on 
genetics in biology and assessment sheet for the research assistants. Three null hypotheses were 
tested at 0.05 level of significance. Data collected were analyzed using analysis of covariance 
(ANCOVA) and multiple classification analysis treatment had a significant effect on students 
post-test achievement score. Students exposed to computer simulation performed better with 
higher post-test achievement score than their counterparts who were taught with conventional 
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teaching method. There was significant main effect of gender on students’ achievement in 
biology across the computer simulation and conventional teaching groups in favor of males. 
Olumide conducted the research in Ibadan, Oyo State and specifically on genetics aspect of 
biology; this can be carried out on ecology aspect of biology and in Central Educational Zone of 
plateau state. The previous study is related to the present study because both studies investigated 
the effect of computer simulation on students’ achievement. However, the present study differs 
from the previous study because it investigated the effect of computer simulation and field trip 
instructional strategies on students’ interest and achievement in ecology in Plateau State Central 
Education Zone. 
 Nwafor and Abonyi (2016) conducted a research on the effects of simulation on 
secondary school students’ achievement in Basic Science. The study was carried out in Ebonyi 
State of Nigeria. Three research questions guided the study while three hypotheses were 
formulated and tested. The study employed the quasi experimental design, specifically, the pre-
test, post-test non-equivalent control group design. The sample comprised of 166 junior 
secondary school students drawn from two secondary schools. One school was assigned to the 
treatment group while the other school was assigned to the control group. The treatment group 
was taught basic science using instructional simulation approach while the control group was 
taught with conventional chalk-talk method. Three research questions and three null hypotheses 
guided the study. Mean and standard deviation were used to answer the research questions while 
the ANCOVA was used to test the null hypotheses. Results showed that instructional simulation 
approach was superior to the conventional chalk-talk approach in facilitating junior secondary 
school students’ achievement in basic science. There was no significant difference in the mean 
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achievement scores of male and female students taught Basic Science using the instructional 
simulation approach. The study further revealed that there was no interaction between method 
and gender on students mean achievement scores in basic science. This study is related to the 
current study because both studies examined simulation teaching strategy. However, while the 
current study focused on Biology, specifically, ecology using SS1 students, Olumides’ study 
examined Basic Science focusing on JSS students. Besides, while the reviewed study was carried 
out in Ebonyi State considering gender as a variable, the present study examined location as a 
variable.  
             Dilshad, Malik, Tabassum and Latif (2016), conducted a research to explore the impact 
of computer simulation on achievement of biology students at secondary level. Pre-test post-test 
research designed was used for the study. 60 students were used , 30 in each experimental and 
control group at a Government girls school of Dera Ghazi Khan .Experimental group was 
exposed to computer simulations while the control group was instructed using traditional 
teaching method. The data obtained was analyzed by applying paired t-test and t-test of 
independent samples. The findings indicated that students in experimental group received higher 
learning gains, and scored higher in the post-test as compared to students in control group. 
Hence, it is recommended that science teachers may incorporate computer simulations in their 
teaching to improve students’ achievement level. There is a dire need to train science teachers of 
government schools in the use of computer simulation as instructional tool. This study is related 
to the current study because both studies examined computer simulation teaching strategy. 
However, this study differs because it investigated the effects of computer simulation and field 
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trip strategies on students’ achievement and interest in ecology in Plateau Central Education 
Zone. 
  Another study was conducted by Okereke and Onwukwe (2010), on the influence of 
play simulation on students’ achievement in Chemistry across gender and school location.  The 
study used eight (8) intact classes of SS1 students from the eight sampled schools from four local 
government areas of Imo state. Two research questions guided the study and two hypotheses 
were formulated and tested. The schools were grouped into rural-urban dichotomies- four each 
with two from each of the school type’s boys only and girls only. A sample of 177 students 
participated in the study (99 males and 78 females with 92 of them from urban schools and 85 
from rural schools). Each intact class received chemistry lesson on organic chemistry after pre-
test, each participated in a post-test. A teacher made test formed the research instrument. 
ANCOVA statistical test was used to test the two hypothesis and means were used to answer the 
research questions. The result showed that male students   achieved significantly higher than 
female students and also the students from urban schools achieved significantly higher than 
students from rural schools when play simulation was used to teach SS1 chemistry students. The 
researchers recommended that more analogical inputs in the use of play-simulation in teaching 
science should be made. This study is related to the present study because it examined the effects 
of computer simulation and location of school on students’ achievement though in chemistry. 
The present study examined the effects of computer simulation and field trip strategies and also 
location of school on achievement and interest in ecology.   
  In another study conducted by Ezeudu and Ezinwanne (2013) on the effect of simulation 
on students’ achievement in senior secondary school Chemistry in Enugu East Local 
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Government Area of Enugu State. Quasi-experimental design was used with pre-test and post-
test. The sample of the study consisted of 159 SS1 students (80 males and 79 females) randomly 
selected from two schools out of the secondary schools in Enugu East LGA of Enugu state. The 
experimental group comprised of 39 males and 39 females (78 students), While the control had 
41 males and 40 females (81 students). Two research questions and two hypotheses guided the 
study. The achievement test in simulation (ATIS) was used to collect data on the student 
achievement. Means and standard deviation were used to answer the research questions while T-
test was used to test the hypotheses at 0.05 level of significance. The result showed that 
simulation increased students’ achievement in chemistry more than the conventional method. 
There was no significant difference in the achievement of males and female students in 
chemistry. The researchers recommended that chemistry teachers should be trained on the use of 
simulation in teaching while government and stake holders in education should sponsor the 
purchase of simulators to be used in teaching chemistry in schools. The similarity between this 
study and the current study is that both of them examined the effect of computer simulation on 
students’ achievement. However, they differ because the present study examined computer 
simulation and field trip strategies on students’ achievement and interest, it also examined the 
effect of location of school on students’ achievement in ecology while the previous study was 
carried on chemistry. Another difference between these studies, is that the previous study 
employs one experimental group, while the present study adopt two experimental groups.  
2.3.3 Summary 
This study reviewed Hull’s theory of drive reduction, Bruner’s learning theory in 
education and Ausubel’s subsumption theory of learning. These theories are related to the 
strategies used in the experiment- computer simulation strategy and field trip strategy. 
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The conceptual framework reviewed concepts that were linked with the study. Concepts 
like field trip, computer simulation, academic achievement, Interest, location and academic 
achievement and gender and academic achievement.  
The empirical review showed that field trips and computer simulation which are student 
centred strategies are effective in teaching ecology. School location also has effects on academic 
achievement as shown by the empirical review. Interest can be linked with learning because if a 
person is not interested in a subject he/she can’t learn or put effort to learn that subject. The 
teachers must adopt methods of teaching that will help motivate and arouse interest in secondary 
school students. However, none of the studies reviewed compared field trip and computer 
simulation strategies, and no study on the effect of the two strategies has been carried in Plateau 
State that is known to the researcher.  Therefore this study is poised to consider the use of 
computer simulation and field trip strategies in teaching ecology to arouse interest and better 
achievement and to compare the effects of the two strategies on students’ academic achievement. 
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CHAPTER THREE 
RESEARCH METHOD 
3.1  Introduction 
       This chapter presents the methods and procedures used in the conduct of the study. The 
chapter describes the Research Design, Area of Study, Population, Sample and Sampling, 
Instrumentation, Validation of Instruments, Reliability, Methods of Data Collection and Method 
of Data Analysis.  
3.1 Research Design 
        The design employed for this study was the pre – test, post - test quasi-experimental 
design. Specifically, the study used the non-equivalent control-group design. This was adopted 
because it was not possible to randomly assign subjects to treatment groups. This design was 
appropriate because according to Achor and Ejigbo (2006), some classroom conditions do not 
allow for excessive manipulations. The study therefore, used intact classes. The independent 
variables were computer simulation strategy, field trip strategy and the conventional explanatory 
method whereas the dependent variables were achievement and interest in ecology. The design 
entailed all the groups took the pre-test before the treatment took place, while the post-test was 
also administered to all the groups. Based on this, the study employed two experimental groups 
and one control group. The experimental group one was exposed to computer simulation strategy 
while the experimental group two was exposed to the field trip strategy.  The control group was 
exposed to the conventional explanatory method.  
         The design is represented diagrammatically as thus: 
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                         E1   R   01   X1   02        
                         E2   R   01   X2   02 
                         C   R   01   X    02 
     Where: 
 E1 represents the experimental group one    
 E2 represents the experimental group two 
 C   represents the control group 
 R   refers to the random assignment of classes to experimental and control groups 
 01 pre-test for all groups 
 02 post-test for all group 
           X1 represents the treatment given to experimental group one 
 X2 represents the treatment given to experimental group two 
             X represents no treatment for control group 
It was not possible for the researcher to randomly assign Students to groups, so as not   to 
disrupt classes that were already in existence, especially as the experiment lasted for five weeks. 
The intact classes in the sampled schools were therefore used for the study.  
3.3  Area of Study 
The study was carried out in Central Education Zone of Plateau State. The Central 
Education Zone of Plateau State is made up of five Local Government Areas and each of the 
Local Government Areas has Area Directorate Office (ADO). The Local Government Areas that 
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make up the Central Education Zone are; Bokkos, Kanke, Kanam, Mangu and Pankshin Local 
Government Areas. The Central Zone of Plateau State is bounded by Wamba Local Government 
Area of Nassarawa State on the North-Western part, by Barkin-Ladi Local Government Area of 
Plateau State on the Northern part, by Bauchi State on the Eastern part and by Wase, Shendam 
and Qua’anpan Local Government Areas of Plateau State on the Southern part. The Zonal 
Education Directorate Office is located in Pankshin Local Government Area which is the 
headquarters of the Central Zone of Plateau State.  
The Central Education Zone has 107 government-owned senior secondary schools out of 
which only 2 are not co-educational schools (Plateau State Ministry of Education, Central 
Education Zone, Department of Planning Research and Statistics, Pankshin, 2017). This is one of 
the reasons why the zone is chosen for this study. In addition to this, the government owned 
schools usually have the highest number of students admitted every year (Plateau State Ministry 
of Education, Central Education Zone, Department of Planning Research and Statistics, 
Pankshin, 2017). The zone was also chosen for this study for ease of supervision and effective 
monitoring of the study by the researcher. 
 The zone houses some tertiary institutions namely: Plateau State University Bokkos, 
Federal College of Education, Pankshin,  College of Education, Gindiri, Others are College of 
Health Technology Pankshin and College of Health Technology, Pushit in Mangu Local 
Government Area.  The settlement pattern of the central zone of Plateau State consists of widely 
dispersed mix residential compounds, farmlands, hills, valleys and natural landscape. The 
headquarters of the Local Government Areas are Administrative towns which are the urban areas 
while the remaining parts of the Local Government Areas are rural areas.  
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3.4  Population  
 The population for this study comprised all the 5,207 SS1 students from the 107 
government owned schools of the five local government areas in the Central Education Zone of 
Plateau State for the 2017/2018 academic session (Plateau Central Education Zone Statistics, 
2017). The reason for choosing SS1 for this study was because, the students had just started 
offering biology as a core subject. So it is better to introduce these strategies early to these 
students.   Besides, using SS1 students gave the researcher enough time to carry out the treatment 
without much interruption since it was not a certification class.  
 3.5  Sample and Sampling  
A sample size of 106 students was used for the study which comprised the number of 
biology students found in the intact classes used. Government-owned schools were used for 
reason of uniformity. The procedure took a multi-stage approach. The schools were stratified   
into the five Area Directorates of Education to ensure fair coverage of the entire Education Zone 
and enhance generalizability of the results. Sampling was purposively carried out in order to 
select co-educational schools from both rural and urban areas to reflect location of the schools. 
The criteria for selecting the sampled schools were: they should be Government approved 
schools, the school must have WAEC and NECO centres and having been presenting students 
for external examinations for not less than ten years. Schools selected must have a biology 
teacher with not less than three years post qualification experience.  
              The process was first to pick two schools one from urban and one from rural area from 
each Area Directorate of the zone by writing names of all co-educational schools of the 
Directorate which had presented students for SSCE for not less than 10 years one after the other 
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in pieces of paper and poured into two hats (one containing names of urban schools and the other 
one containing names of rural schools) and one school was randomly picked from each hat. Ten 
Schools in all were picked from all the five Area Directorates made up 5 urban schools and 5 
rural schools. Three schools out of the 5 urban schools were randomly picked and one school 
randomly assigned to experimental group 1 which was treated using computer simulation 
strategy. Another School was assigned to experimental group 2 which was treated using field trip 
strategy, while 1 of the Schools was assigned to control group which was treated with the 
conventional lecture method using ‘Hat’ and ‘Draw’ method. Three Schools were also picked 
from the 5 rural schools repeating the same procedures of treatment assignment with the urban 
Schools. 
  3.6  Instrumentation 
Two instruments were used for data collection in this study namely; 
i. Ecology Achievement Test (EAT) 
ii.        Ecology Interest Inventory (EII) 
i.  Ecology Achievement Test  
The Ecology Achievement Test was adopted from Senior Secondary Certificate 
Examination (SSCE) questions in topics in Ecology under functioning ecosystem and these 
were used to obtain data that were used to answer the research questions and to test the 
hypotheses. The EAT was made up of Fifty objective questions with 4 options letters A to D. 
A table of specification was used to determine the number of items in different cognitive 
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ability levels (See Appendix, H 161). Item analysis of items was also carried out (See 
Appendix, K 166). 
ii. Ecology Interest Inventory (EII)  
The researcher adopted the items of the EII developed by Abonyi (2011) which are 
related to ecology especially functioning ecosystem while some items which were not found in 
Abonyi’s items were constructed by the researcher on ecology. 
iii. Lesson Plan   
 Fifteen detailed lesson plans were developed by the researcher. Each strategy had five 
lesson plans which were used in training the research assistants (Appendix D 122).               
 3.6.1   Validation of the Instruments 
        The two instruments namely: Ecology Achievement Test (EAT) and the Ecology Interest 
Inventory (EII) were subjected to face validity. The validation was carried out by two Professors 
of Science Education and one expert in research measurement and evaluation, all from the 
University of Jos. To ensure the effectiveness of the validation of the instrument, each expert 
was provided with a copy of EAT, EII, and topic of the research, purpose of the study, research 
questions and hypotheses. The validates were also provided with the lesson plan, the extract of 
the curriculum on the content covered and table of specification for the questions to enable them 
carry out the content validity effectively. The validates observed that the title of the research 
should align with the purpose of the study, that the name of the instrument called Interest in 
functioning Ecosystem Inventory should be Ecology Interest Inventory.  The validates also 
suggested the use of action verbs in the construction of items.  The validates also pointed some 
items that needed reconstruction in the Ecology Achievement Test (EAT), they all said that the 
64 
 
instruments are adequate and valid and can serve their purpose if the researcher took note of the 
corrections. The validates’ recommendations were used to improve the quality of the instruments 
(See Appendix, J). 
3.6.2 Reliability  
 The Ecology Achievement Test (EAT) and the Ecology Interest Inventory (EII) were 
subjected to a trial test in order to establish the reliability of the research instruments, the 
workability of the design and procedures. A mini study was carried out on 68 respondents found 
in three intact classes in three schools that were not part of the main study.                                      
             Three biology teachers from three schools selected outside the sampled schools were 
trained as research assistants. The researcher trained the teachers for two days on how to use the 
respective lesson plans and the three different strategies.  The research assistants were also 
trained on how to identify and use the places for field trip. The three intact classes were assigned 
to computer simulation instructional strategy, field trip instructional strategy and the 
conventional lecture method. The EAT and the EII were administered to the students before the 
treatment as pre-test and scores recorded. The treatment lasted for two weeks after which the 
instruments were administered to all the groups as post-test during the trial testing. However, the 
questions of the EAT and the statements of the EII were reshuffled. The results obtained were 
subjected to reliability analysis using Kuder-Richardson (k-R21) method for the Ecology 
Achievement Test (EAT). The result indicated a reliability co-efficient of 0.805 (See Appendix, 
L 170), while the Ecology Interest Inventory (EII) was calculated using Chrombach alpha which 
also yielded a co-efficient of reliability of 0.768. These were reliable because, according to Ali 
(2006), any instrument with a reliability co-efficient between 0.55 to 0.99 is deemed reliable 
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enough for a research purpose. Thus, the reliability co-efficient of the EAT and EII were high 
enough for the instruments to be used for the main study.         
3.7 Method of Data Collection 
 The data for the study were gathered through the administration of Ecology Achievement 
Test (EAT) and Ecology Interest Inventory (EII). The researcher visited the Zonal Education 
office and the schools selected for the study to obtain permission from the Director and the 
school authorities to conduct the study.   
3.7.1  Experimental Procedure.  
a.  Training of Biology teachers as research assistants for the Study 
The researcher collected information such as years of experience from the Biology 
serving teachers who were used as research assistants. The Biology teachers were trained for 
four days in Government Secondary School, Pankshin. The training lasted for four (4) hours 
daily. The training of the research assistants involved a careful explanation of the purpose or 
objectives of the research. All the teachers from the 6 schools were trained on the instructional 
strategies to be used in their various Schools. Two teachers from the two control group schools 
were also trained on the use of the conventional lecture method of instruction. Two other 
teachers were designated for computer simulation instruction and were trained on how to use 
computer simulation instructional strategy. The remaining two teachers from the schools were 
designated for use of field trip strategy as they were trained on how to organize and teach 
students with the field trip instruction by taking respondents to field/garden. The teachers were 
observed in a practice session after training so that necessary corrections were made. The 
practice was repeated until the required skills were acquired. 
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 b.  Procedures for the Treatment  
A computer simulation on functioning ecosystem was developed and used as 
instructional material for the experimental groups that were treated with computer simulation 
strategy. Afterward, the following steps were taken in carrying out the investigation: 
i. The researcher met separately with the teachers (i.e. the research assistants) from 
the six schools that were involved in teaching the control and experimental groups 
to ensure uniformity.  
ii. Before the treatment, the EAT and EII were administered on the respondents as a 
pre-test in all the six schools before the commencement of the treatment. This was 
to help establish the entry behaviour of the respondents before the actual 
treatment. 
iii. The teachers in the control group classes taught the students with the conventional 
explanatory method of teaching using only verbal instruction. 
iv. The teachers in the computer simulation classes used the computer with the 
simulation disc to teach the students. 
v. The students in the field trip classes were taken to the sites designated for field 
trip by their teachers for instruction. 
vi. The experiment was carried out for a period of five weeks. 
vii. After five weeks of the experimentation, the items on EAT and IEI which earlier 
served as pre-test was reshuffled and administered to the respondents as post-test 
to determine the effects of the treatment.  
viii. The research assistants handed over the collected data to the researcher. 
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            Extraneous variables    
To control extraneous variables, the following variables were controlled in the research; 
a.  Respondents in both treatment and control groups were exposed to the same  
biology content area. The only difference was that the control group was taught 
using the conventional lecture method while experimental groups 1 and 2 were 
taught using computer simulation and field trip strategies respectively.  
b.  The lesson plans were prepared by the researcher and given to the research 
assistants for implementation.  
c.  Both the experimental and control groups used five weeks to complete the 
prescribed instructional materials of the research using 40 minutes period per 
class with a total of 4 periods per week.  
d.  To ensure that the teachers did not rush through the lessons, the research 
assistants were encouraged to fix extra periods to enable them cover the contents 
adequately and effectively.    
3.8  Method of Data Analysis  
The research questions were answered using descriptive statistics of mean and standard 
deviations while all the hypotheses were tested at 0.05 level of significance using Analysis of 
Co-variance (ANCOVA) with the pre-test scores serving as a covariate. ANCOVA was used 
because it removes the initial differences among groups so that the groups could be considered 
equivalent since intact classes were used (Ali, 2006). 
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CHAPTER FOUR 
ANALYSIS, INTERPRETATION AND DISCUSSION 
4.1  Introduction 
  This chapter deals with data analysis, interpretation and discussion of findings.  
4.2  Data Analysis and Interpretation 
In this section, analysis of data collected are interpreted and the findings are presented. 
The research questions are addressed alongside with the hypotheses. 
Research Question 1 
What are the mean achievement scores of biology students exposed to computer simulation, field 
trip and conventional explanatory method in ecology? 
Table 1:  
Mean Achievement Scores of Biology Students Taught Ecology Using Computer 
Simulation, Field Trip and Conventional Explanatory Method 
Method  PreTest PostTest Man Gain 
Computer 
Simulation 
Mean 
36.029 57.794 
21.76 
 N 34 34  
 Std. Deviation 12.457 13.742  
Field Trip Mean 34.095 54.786 20.59 
 N 42 42  
Conventional 
Lecture Method 
Mean 
38.500 43.133 
4.63 
 N 30 30  
 Std. Deviation 12.099 12.428  
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Students in all the groups benefitted from the instruction using computer simulation, field 
trip and conventional explanatory method. However, students taught using computer simulation 
had the highest mean gain ( 21.76 ) as against those taught using conventional explanatory 
method which has the least mean gain of 4.63, while those taught with field trip had a mean gain 
of 20.59. This shows that the computer simulation strategy is more effective for teaching 
ecology.  
Research Question Two  
What are the mean interest ratings of biology students taught ecology using computer simulation, 
field trip and conventional explanatory method? 
Table 2:  
Mean Interest Ratings of Biology Students Taught Ecology Using Computer Simulation, 
Field Trip and Conventional Explanatory Method 
Method Pre-Interest Post-Interest Mean Gain 
Computer Simulation Mean 2.878 3.515 0.63 
N 34 34  
Std. Deviation .458 .623  
Field Trip Mean 2.273 2.985 0.71 
N 42 42  
Std. Deviation .630 .588  
Conventional     Lecture  
Method 
Mean 1.972 2.198 0.23 
N 30 30  
Std. Deviation .548 .523  
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The students in all the groups had mean gain on their interest ratings. The students taught 
with field trip strategy had the highest mean gain of 0.71 as against those taught with 
conventional explanatory method which has a mean gain of 0.23, while those taught using 
computer simulation had mean gain of 0.63. This shows that field trip strategy aroused the 
students’ interest most, followed by that of the computer simulation strategy. The high mean gain 
of 0.63 and 0.71 in interest rating for computer simulation and field trip strategies indicated that 
they were more effective for teaching ecology than the conventional explanatory method. 
Research Question Three 
What are the mean achievement scores of students from urban and rural schools taught ecology 
using computer simulation? 
Table 3:  
Mean Achievement Scores of Students from Urban and Rural Schools Taught Ecology 
Using Computer Simulation 
Method  
PreTest PostTest 
Man Gain 
Location Pre-Test Post-Test Mean Gain  
Urban Mean 39.409 62.046 22.64 
 N 22 22  
 Std. Deviation 11.291 12.952  
Rural Mean 29.833 50.000 20.17 
 N 12 12  
 Std. Deviation 12.547 11.992  
     
 
Table 3 shows the mean achievement scores of urban and rural students taught ecology 
using computer simulation strategy. The urban students exposed to computer simulation had 
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higher achievement mean gain of 22.64 while the rural students had a mean gain   of 20.17.   The 
high mean gain in achievement of urban students indicated that computer simulation is more 
effective in teaching ecology in this location than in the rural area which had less mean gain.  
Research Question four 
What are the mean interest ratings of students from urban and rural schools taught ecology using 
computer simulation? 
Table 4:  
Mean Interest Ratings of Students from Urban and Rural Schools Taught Ecology Using 
Computer Simulation 
Location Pre-Interest Post-Interest Mean Gain 
Urban Mean 2.8705 3.8545 0.98 
N 22 22  
Std. Deviation .48884 .42001  
Rural Mean 2.8917 2.8917 0.00 
N 12 12  
Std. Deviation .41442  .41442  
 
The students in urban area taught ecology using computer simulation had a mean gain of 
0.98 while the students in rural area had no mean gain (0.00). The high mean gain of 0.98 in 
interest rating for urban students indicated that teaching ecology using computer simulation 
enhances the interest of biology students in the urban area but the no mean gain of biology 
72 
 
students taught ecology using computer simulation in the rural area means that the method did 
not improve students’ interest in that area.  
Research Question five 
What are the mean achievement scores of students from urban and rural schools taught ecology 
using field trip? 
Table 5: 
 Mean Achievement Scores of Students from Urban and Rural Schools Taught Ecology 
Using Field Trip 
Location Pre-Test Post-Test Mean Gain 
Urban Mean 32.560 52.120 19.56 
N 25 25  
Std. Deviation 9.875 11.501  
Rural 
 
 
Mean 36.353 58.706 22.36 
N 17 17  
Std. Deviation 
12.879 15.202 
 
 
 The students in both urban and rural schools benefitted from field trip strategy. The mean 
gain in the achievement score was found to be 22.36 for rural students and 19.56 for urban 
students. The higher mean gain of 22.36 in achievement score for rural biology students than 
19.56 for their urban counterparts indicate that field trip teaching strategy is more effective for 
teaching ecology in the rural areas than in the urban areas. 
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Research Question six 
What are the mean interest ratings of students from urban and rural schools taught ecology using 
field trip? 
Table 6:  
Mean Interest Ratings of Students from Urban and Rural Schools Taught Ecology Using 
Field Trip 
Location Pre-Interest Post-Interest Mean Gain 
Urban Mean 2.478 3.032 0.55 
N 25 25  
Std. Deviation .558 .582  
Rural Mean 1.971 2.915 0.94 
N 17 17  
Std. Deviation .623 .607  
  
The table above shows that field trip strategy increase interest ratings of both urban and 
rural students. The mean gain in the interest rating was found to be 0.55 for urban students and 
the mean gain in the interest rating was found to be 0.94 for biology students taught ecology 
using field trip in the rural location. The higher mean gain of 0.94 for biology students taught 
ecology using field trip in the rural location means that field trip enhanced higher interest among 
the rural area students when used to teach ecology than in the urban area that the students gained 
a mean interest of 0.55. 
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Hypotheses 1 
There is no significant difference in the mean achievement scores of biology students taught 
ecology using computer simulation strategy, field trip and the conventional explanatory method 
Table 7:  
Summary of ANCOVA Results of Biology Students Taught Ecology Using Computer 
Simulation Strategy, Field Trip and Conventional Explanatory Method 
Source 
Type III Sum of 
Squares Df Mean Square F Sig. 
Corrected 
Model 
19668.595a 3 6556.198 309.933 .000 
Intercept 1970.983 1 1970.983 93.175 .000 
PreTest 15864.428 1 15864.428 749.963 .000 
Method 5913.996 2 2956.998 139.787 .000 
Error 2157.669 102 21.154   
Total 313464.000 106    
Corrected Total 21826.264 105    
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Table 8:  
Pairwise Comparison of the Two Strategies of Teaching Ecology on Students’ Achievement 
in EAT 
(I) Method (J) Method 
Mean 
Difference (I-J) Std. Error Sig.a 
Computer Simulation Field Trip .986 1.064 .356 
 Conventional Lecture 
Method 
17.244* 1.156 .000 
Field Trip     
 Conventional Lecture 
Method 
16.259* 1.112 .000 
 
On Table 7, F value for method is 139.787, P = .000 < 0.05. Since P < 0.05, it shows that 
there is significant difference among the mean achievement scores of biology students taught 
ecology using computer simulation strategy, field trip and the conventional explanatory methods. 
This implies that the differences among the mean scores of students exposed to computer 
simulation strategy, field trip and conventional explanatory methods in ecology was statistically 
significant. The null hypothesis was therefore, rejected. This means that there was a significant 
difference in the mean achievement scores of the biology students in the experimental group 
taught ecology using computer simulation and field trip and those in the control group taught 
using conventional explanatory method.  
 Table 8 shows the pair wise comparison of the three methods to explain the direction of 
significance. The table indicates a P = .356 > 0.05 for computer simulation strategy and field trip 
strategies. This implies a no significant difference in the mean achievement of two groups of 
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students exposed to these strategies in teaching of ecology. However, between computer 
simulation and conventional explanatory method (p =0.00 < 0.05) and field trip and conventional 
explanatory method (p =0.00 < 0.05), significant differences exist between their means as P = 
.000 < 0.05 in each case. Therefore the overall significance obtained when the means of the three 
groups of students were compared was as a result of the differences between each experimental 
group and the control. This implies that both computer simulation and field trip strategies are 
equally good for use in teaching ecology to the student            
 Hypotheses 2 
There is no significant difference in the mean interest ratings of biology students taught ecology 
using computer simulation strategy, field trip and conventional explanatory method 
Table 9:  
Summary of ANCOVA Results of Interest Ratings of Biology Students Taught Ecology 
Using Computer Simulation Strategy, Field Trip and Conventional Explanatory Method 
Source Type III Sum of Squares Df Mean Square F Sig. 
Corrected 
Model 
48.561a 3 16.187 116.936 .000 
Intercept 5.191 1 5.191 37.503 .000 
PreInterest 20.753 1 20.753 149.920 .000 
Method 5.636 2 2.818 20.359 .000 
Error 14.120 102 .138   
Total 973.970 106    
Corrected Total 62.681 105    
a. R Squared = 775 (Adjusted R Squared = .768)   
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Table 10:  
Pairwise Comparison of the Effect of Two Teaching Methods on Students’ Interest 
(I) Method (J) Method 
Mean Difference 
(I-J) Std. Error Sig.a 
Computer Simulation Field Trip .042 .095 .660 
Conventional Lecture 
Method 
.585* .111 .000 
Field Trip     
Conventional Lecture 
Method 
.543* .091 .000 
    
 On Table 9, F value for method is 20.359, P = .000 < 0.05. Since P < 0.05, it shows that 
there is statistically significant difference in the mean interest ratings among biology students 
taught ecology using computer simulation strategy, field trip and conventional explanatory 
method. This implies that the differences in means among students exposed to ecology using 
computer simulation strategy, field trip and conventional explanatory method was statistically 
significant. The null hypothesis was therefore, rejected. This means that there was a significant 
difference in the mean interest of the biology students in the experimental group taught ecology 
using computer simulation and field trip and those in the control group taught using conventional 
explanatory method.  
 Table 10 shows the pair wise comparison of the three methods. Thus, for students 
exposed to the two experimental strategies, P = .660 > 0.05 (computer simulation and field trip 
strategies). This implies a no significant difference between the mean scores of students taught 
ecology using the two strategies. However, significant differences exist but each of the 
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experimental groups (simulation and field trip) were compared with the conventional 
explanatory method (P = .000 < 0.05 in each case). This implies that both computer simulation 
and field trip strategies equally enhanced students’ interest in ecology when used to teach 
 Hypotheses 3 
There is no significant difference between the mean achievement scores of students from urban 
and rural schools taught ecology using computer simulation. 
Table 11:  
ANCOVA Results of the Effect of Computer Simulation on Achievement in Urban and 
Rural Schools  
Source 
Type III Sum of 
Squares Df Mean Square F Sig. 
      
Corrected Model 5378.231a 2 2689.115 97.691 .000 
Intercept 1595.417 1 1595.417 57.959 .000 
PreTest 4251.627 1 4251.627 154.455 .000 
Location 46.668 1 46.668 1.695 .202 
Error 853.328 31 27.527   
Total 119797.000 34    
Corrected Total 6231.559 33    
a. R Squared = .863 (Adjusted R Squared = .854) 
 Table 11 shows the ANCOVA test of mean achievement of urban and rural students 
taught ecology using computer simulation.  The table shows F = 1.695 with P = .202 > 0.05. 
Since P > 0.05, the observed difference between urban and rural biology students taught ecology 
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using computer simulation was not statistically significant. The null hypothesis was therefore, 
not rejected.  This means that there is no significant difference between the mean achievement 
scores of urban and rural students taught ecology using computer simulation. Therefore location 
is not important when a good strategy such as computer simulation is used in teaching ecology.  
Hypotheses 4 
There is no significant difference between the mean interest ratings of students from urban and 
rural schools taught ecology using computer simulation. 
Table 12:  
ANCOVA Result of the Mean Interest Ratings of Students from Urban and Rural Schools 
Taught Ecology Using Computer Simulation 
Source 
Type III Sum of 
Squares Df Mean Square      F Sig. 
      
Corrected Model 11.334a 2 5.667 120.468 .000 
Intercept 1.060 1 1.060 22.543 .000 
PreInterest 4.135 1 4.135 87.906 .000 
Location 7.443 1 7.443 158.210 .000 
Error 1.458 31 .047   
Total 432.800 34    
Corrected Total 12.793 33    
a. R Squared = .886 (Adjusted R Squared = .879) 
 
 Table 12 shows the ANCOVA test of mean interest rating of urban and rural students 
taught ecology using computer simulation.  The table reveals F = 158.210 with P = .000 < 0.05. 
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Since P < 0.05, this implies that the hypothesis of no significant difference was hereby rejected. 
It therefore, implies that there was significant difference in the mean interest ratings between the 
urban and rural students taught ecology using computer simulation. This means that the method 
enhanced urban and rural student’s interest in ecology differently. 
 Hypotheses 5 
There is no significant difference between the mean achievement scores of students from urban 
and rural schools taught ecology using field trip. 
Table 13:  
ANCOVA Result of the Mean Achievement Scores of Students from Urban and Rural 
Schools Taught Ecology Using Field Trip 
Source 
Type III Sum of 
Squares Df Mean Square       F Sig. 
Corrected Model 6391.040a 2 3195.520 135.458 .000 
 Intercept 1206.776 1 1206.776 51.155 .000 
PreTest 5952.138 1 5952.138 252.310 .000 
Location 58.781 1 58.781 2.492 .123 
Error 920.032 39 23.591   
Total 133373.000 42    
Corrected Total 7311.071 41    
a. R Squared = .886 (Adjusted R Squared = .879) 
 Table 12 presents ANCOVA test of mean achievement scores of urban and rural students 
taught ecology using field trip.  The table shows F = 2.492 with P = .123 > 0.05. Since P > 0.05, 
this means that the hypothesis of no significant difference was not rejected. The implication is 
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that there is no significant difference between the mean achievement scores of urban and rural 
students taught ecology using field trip. Thus the strategy enhanced the achievement of urban 
and rural students in ecology. 
 Hypotheses 6 
There is no significant difference between the mean interest ratings of students from urban and 
rural schools taught ecology using field trip. 
Table 14: 
 ANCOVA Result of the Mean Interest Ratings of Students from Urban and Rural Schools 
Taught Ecology Using Field Trip 
Source Type III Sum of Squares Df Mean Square F Sig. 
Corrected Model 11.125a 2 5.562 71.409 .000 
Intercept 2.479 1 2.479 31.821 .000 
PreInterest 10.985 1 10.985 141.030 .000 
Location .969 1 .969 12.439 .001 
Error 3.038 39 .078   
Total 388.272 42    
Corrected Total 14.162 41    
a. R Squared = .785 (Adjusted R Squared = .774)   
 Table 13 presents ANCOVA test for mean interest ratings of urban and rural students 
taught ecology using field trip. The table shows F = 12.439 with P = .001 < 0.05 (which was less 
than 0.05). This implies that the hypothesis of no significant difference was hereby rejected. It 
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therefore means that there was significant difference in the mean interest ratings of urban and 
rural students taught ecology using field trip. Thus field trip used in teaching ecology to urban 
and rural students enhanced their interest in ecology differently. 
4.3  Discussion of Findings 
The discussion of findings is based on the variables examined in the study which are 
guided by the research questions and the test of the hypotheses. 
The findings of this study revealed that the two experimental instructional strategies- 
computer simulation and field trip had significant effect on the students’ achievement in ecology. 
Students in the computer simulation group achieved highest, followed by the field trip group 
with the conventional explanatory group achieved the least. The improvement of students’ 
achievement in ecology could be attributed to the opportunity students had to take initiative 
while learning about a given topic which is the basic traits of computer simulation. This finding 
is in agreement with the finding of Olumide (2013); Ezeudu and Ezinwanne (2013), Nwafor and 
Abonyi (2016). Olumide found in a study that students exposed to computer simulation 
instructional strategy performed better than those taught biology using conventional explanatory 
method. Nwafor and Abonyi also proved in a study that students taught basic science using 
simulation strategy achieved higher than those taught with conventional explanatory method. In 
the same vein, Ezeudu and Ezinwanne (2013) found in a study that exposing students to 
simulation instructional strategy had their achievement improved in chemistry. In relation to the 
effect of computer simulation, Nwafor and Abonyi (2016) affirm that the strategy encourage 
students to become active participants in the classroom. 
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Finding also show that field trip instructional strategy was more effective than the 
conventional explanatory method as students exposed to the field trip strategy  achieved higher 
mean scores in EAT. The finding may have turned out so because students exposed to the field 
trip strategy had a firsthand experience with the natural environment than the conventional 
group. This finding is in consonance with Suwopoleme, Linus and Jacob (2016) who found in a 
study that there was a significant difference in the achievement of students in Geography when 
taught with field trip strategy than those taught with the conventional explanatory strategy. In 
relation to this finding, Zumyil (2016) affirms that if teaching and learning through field trip is 
properly and effectively done, it will afford students opportunity to become actively engaged in 
observing, collecting, classifying, studying relationship and manipulating objects as well as have 
the understanding of certain concepts and phenomena. 
Another finding of this study shows that there was a significant difference in the mean 
interest ratings of students in Ecology among the groups in favour of the two experimental 
strategies – computer simulation and field trip. However, there was no significant difference 
between the mean scores of students in the computer simulation and field trip instructional 
strategies. This was obvious in the fact that students exposed to computer simulation and field 
trip strategies improved in their interest in Ecology because of their active engagements during 
teaching and learning. Respondents’ interest must have also aroused as they had opportunity to 
initiate thinking about concepts and having direct contact with their natural environment where 
some of the ecological specimens and organisms were found. This finding is in consonant with 
the findings of Denen and Isah (2015) who found in a study that there was a significant 
difference in the interest and achievement of students in biology when taught with field trip 
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strategy than those taught with the conventional explanatory method. In relation to this finding, 
Prem (2012) affirms that field trip gives students opportunity to get out of the classroom and 
experience something new which cannot be ordinarily achieved by other means. This is also 
supported by Amosa; Ogunlade and Atobatele (2015) and Suwopoleme, Linus and Jacob (2016), 
who affirmed that field trip strategy used in teaching and learning promote and encourage active 
engagement in learning, self motivation, discovery learning and learning by experience.  
 For the achievement scores of urban and rural students taught ecology with computer 
simulation, the findings showed that the urban students had higher mean gain of 22.64 after 
treatment as against rural students with a mean gain of 20.17. On the other hand, the finding 
shows that the urban students mean gain in the interest rating was found to be 0.98 while there 
was no mean gain in the interest rating of the students in the rural location. The high mean gain 
(0.98) in the interest rating for urban students indicated that teaching ecology using computer 
simulation enhanced the interest of biology students.  However, the no mean gain of biology 
students taught ecology using computer simulation in the rural area means that the method did 
not improve students’ interest. This could be attributed to the fact that urban students are more 
exposed to computer more than the rural students.  
The students in both urban and rural locations benefitted from the instruction using field 
trip strategy. However, students in rural areas had higher mean gain in their achievement scores 
as compare to their counterpart in urban areas. The mean gain in the achievement score was 
found to be 19.56 for students in the urban locations while for students in the rural location, the 
mean gain was found to be 22.36. This shows that field trip was more effective for teaching 
ecology in the rural locations. This is in agreement with the findings of Asokoya and Akuche 
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(2012) who researched on the effect of school location on students’ academic achievement in 
physics. The result showed that school location had a significant effect on students’ performance.  
The students in rural location also had higher mean gain in mean interest rating (0.94) as against 
their counterparts in urban location who had a mean gain of 0.55 on their mean interest rating.  
Further finding indicated that there was significant difference in the mean achievement 
scores of students exposed to computer simulation, field trip and conventional explanatory 
methods. Students taught using computer simulation and field trip strategies had higher means 
than those of the control group. This means that computer simulation and field trip strategies 
enhanced students’ performance in ecology more than the conventional explanatory method. 
This is because both computer simulation and field trip strategies equally enhanced students’ 
performance in ecology due to their active participation in the lessen, as they observed the 
simulation in the computer and the organisms interacting with each  other in the environment. 
However, in a pair wise comparison of the methods, there was no significant difference in the 
achievement of students exposed to computer simulation and field trip strategies.  There was 
however, a significant difference between computer simulation and conventional explanatory 
strategies; field trip and conventional explanatory method. This implies that both computer 
simulation and field trip strategies enhanced students’ performance so both strategies were 
effective in teaching ecology.    
The analysis of the mean achievement of students based on location shows that there is 
no significant difference in the mean achievement of urban and rural students taught ecology 
with computer simulation strategy.  This is supported by the findings of Macmillan (2012) who 
conducted a research on school location versus academic achievement in physics using computer 
86 
 
assisted instruction and found out that there was no significant difference in the mean 
achievement scores of urban and rural students. Therefore, location is not important when a good 
strategy like computer simulation is used in teaching ecology.  One interest rating, results show 
that there is significant difference in the mean interest ratings of urban and rural students taught 
ecology using computer simulation strategy. This means that the method enhanced urban and 
rural students’ interest in ecology differently. This implies that the urban students developed 
interest in ecology more than the rural students when they were taught using computer 
simulation.  
Further result indicated that there was no significant difference between the mean 
achievement scores of urban and rural students taught ecology using field trip.  Based on the 
decision rule the null hypothesis is upheld and the conclusion is that there was no significant 
difference in the mean achievement of urban and rural biology students taught ecology using 
field trip strategy, though there was a slight difference in their mean gain; Urban with mean gain 
of 19.56 and rural with mean gain of 22.36 as shown in Table 5. The finding was contrary to 
what Nworgu, Ugwanyi and Nworgu (2013) found in their study on school location and gender 
as factors in senior secondary school students’ conceptual understanding of force and motion, 
that gender and school location were significant factors on students’ conceptual understanding of 
force and motion. This difference could be as a result of the fact that the reviewed study was on 
force and motion while the present study is on ecology which is best studied in an environment.      
Another finding showed that there is no significant difference between the mean interest 
ratings of urban and rural students taught ecology using field trip. This implies that the 
hypothesis of no significant difference was hereby rejected. It therefore means that there was 
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significant difference in the mean interest rating of urban and rural students taught ecology using 
field trip strategy. Thus, field trip used in teaching ecology to urban and rural students enhanced 
their interest in ecology differently. The students in the rural schools developed more interest 
than the students in the urban schools.  These findings therefore implies that computer simulation 
and field trip strategies arouse students’ interest thereby improved students’ achievement in 
ecology. 
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CHAPTER FIVE 
SUMMARY, CONCLUSION AND RECOMMENDATIONS  
5.1 Introduction 
  This chapter presents the summary, conclusion, recommendations, limitations, 
suggestions for further study and contributions to knowledge.  
5.2 Summary 
This study investigated the effects of computer simulation, field trip instructional 
strategies and the conventional method on students’ achievement and interest in ecology in 
Plateau Central Education Zone. Effect of location on the two instructional strategies were also 
examined. Six research questions guided the study while six hypothesis where formulated and 
tested at 0.05 level of significance.  The study was anchored on three theories. These were Hull’s 
theory of drive reduction, Bruner’s learning theory of constructivism in education and Ausubel’s 
subsumption theory of learning. The relevance of these theories to the variables of the study were 
stressed. Related conceptual literatures were reviewed on computer simulation, field trip, 
environmental resources, ecosystem, school location, achievement and interest were also 
reviewed.  Empirical studies related to the variables of the study were also reviewed. 
The research design adopted for the study was the quasi-experimental, specifically, the 
pre-test, post-test non equivalent control group design since intact classes were used. The area of 
study was the central education zone of Plateau State in North central geopolitical zone of 
Nigeria. The population of the study was all the 5,207 SS1 students in the 107 Government-
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owned secondary schools.  One hundred and six SS1 students found in six intact classes in six 
schools cut across urban and rural areas formed the sample of the study.  The six intact classes 
were assigned to the experimental and control conditions through purposive, stratified and 
simple random sampling as techniques adopted. 
Two validated instruments were used to collect data thus: Ecology Achievement Test 
(EAT) and Ecology Interest Inventory (EII). These were trial-tested and found to have a 
reliability coefficient of 0.805 and 0.768 respectively using K – R21 formula for EAT while 
Crombach Alpha was used for the EII.  Six schools were randomly and purposively selected, 
from three urban and three from Rural areas. Two schools (one from urban and one from rural) 
were assigned to experimental group 1 who were taught using computer simulation strategy. 
Another two schools (one from urban and one from rural) were assigned to experimental group 2 
who were taught using field trip strategy while two schools (one from urban and one from rural) 
were assigned to control group and were taught using the conventional explanatory method, the 
schools were randomly assigned to the groups. 
Six research assistants were trained for conducting the research. Data were collected 
through step by step experimental procedures and were analyzed using mean and standard 
deviation to answer the research questions while Analysis of Covariance (ANCOVA) was used 
to test the hypotheses at 0.05 level of significance. The following were the findings of the study: 
1. Students who were taught ecology using computer simulation and field trip instructional 
strategies achieved higher in ecology than those taught using the conventional 
explanatory method. 
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2. Students who were taught using computer simulation and field trip strategies had higher 
interest rating scores in ecology than those taught using the conventional explanatory 
method. 
3. There was a significant difference in the mean achievement scores of urban and rural 
students taught ecology using computer simulation strategy.  
4. The interest ratings of students in urban area taught using computer simulation was 
significantly higher than those in the rural area in EII. 
5. There was a significant difference in the mean achievement scores of urban and rural 
students taught ecology using field trip strategy in EAT. 
6.  There was a significant difference in the mean interest ratings of students taught ecology 
using field trip strategy in EII in favour of the rural students. 
5.3 Conclusion   
This study has established that both computer simulation and field trip instructional 
strategies are practical and purposive ways of improving students’ achievement and interest 
in ecology. The students who were taught ecology using computer simulation and field trip 
strategies performed better than the students taught using conventional explanatory method. 
This was because students in the experimental groups were given the opportunity to 
participate actively, and so they would remember easily what they had been taught since they 
were involved. Both computer simulation and field trip strategies were effective and learner-
centred than the conventional explanatory method which was passive and teacher-centred. 
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The implications of the findings therefore are that computer simulation and field trip 
strategies arouse students’ interest thereby improving their achievement in ecology. This study 
has proved that interest is an important factor that enhanced students’ achievement in ecology. 
The study also concludes that students need exposure to simulations and the environment to 
arouse students’ interest which could enhance their performance in ecology.  
5.4  Recommendations 
                    Based on the findings of this study, the following recommendations were made; 
1. Biology teachers should employ the computer simulation and filed trip strategies 
to teach students ecology in order to enhance students’ achievement and interest 
in Biology.  
2. Biology teachers who teach ecology should always make use of the environment 
to teach ecology as this will encourage students to develop interest in the subject. 
3. School authorities should ensure the provision of adequate materials and 
conducive teaching and learning environment for teachers and students for 
effective study of ecology. 
5. The secondary school biology curriculum should be reviewed with a view to 
integrating computer simulation packages into the curriculum. 
5. School principals, administrators, teachers and other stakeholders in secondary 
schools should be trained and be updated periodically on the use of computer 
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systems in the teaching and learning of Biological concepts especially in 
ecosystem functions. 
5.5  Limitations. 
The generalizations in this study may be limited by the fact that the students were 
exposed to different strategies of instruction (computer simulation, field trip and conventional 
explanatory strategies) which may have different effects on their achievement and interest in 
ecology. The research assistants were not of the same qualifications and so their level of 
understanding of the training given to them may not be the same. Some teachers of biology used 
for the study to teach ecology may not have paid attention to teaching ecology in their schools 
before now.    
Some female teachers expressed reluctance in employing the field trip instructional 
strategy for reasons that were not discussed.  This may also have affected their performance as 
research assistants during the study. 
5.6  Suggestions for Further Studies 
The following suggestions were made for further studies;  
1. Researchers should take into consideration the limitations of this study by training 
the research assistants over a longer period of time to perfect the use of the 
method and to pay attention to the teaching of ecology as they have not been 
paying attention to the teaching of ecology in their schools. 
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2. A study could be carried out on the effects of computer simulation and field trip 
strategies on students’ interest and achievement in other areas of Biology like 
genetics and animal behaviour. 
3. A similar study can be carried out using students in both public and private 
schools to compare their achievements in ecology.   
4. A replication of this study can be carried out in other education zones of the State 
or other States of the country for a wider generalization. 
5. A study on evaluation of biology teachers’ attitude towards the teaching of 
ecology can be carried out in the same zone to ascertain teachers’ attitude in 
teaching ecology using field trip strategy. 
5.7  Contributions to knowledge.   
           This study which was carried out to investigate the effects of computer simulation, field 
trip and the conventional strategies on achievement and interest of secondary school students in 
ecology has revealed facts that have far reaching implications for science education. The study 
has contributed to knowledge as follows:  
 The study has provided and established some practical ways of teaching and learning of 
ecology through computer simulation and field trip instructional strategies. This is evident in the 
improvement of students’ achievement in Ecology Achievement Test (EAT) and the increased in 
Ecology Interest Inventory (EII) after exposing them to these strategies over and above the 
students taught ecology using the conventional explanatory method.   
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 The study has therefore contributed to existing practical strategies that could boost 
biology and other science subjects.   This study could help biology teachers to see the need to 
embrace the use of computer simulation to imitate real world process or system and field trip for 
teaching biology to bring students closer to biological specimens. 
The study has also added to the existing researches on simulation and activity – based 
strategies irrespective of school location considering the paucity of researches on these strategies 
in the study area.  Many science researchers in the zone could therefore find a base to research 
further in other areas of sciences using computer simulation and field trips.   Biology teachers in 
particular and science teachers generally now have an additional innovative teaching strategies  - 
field trip strategy and computer simulation  to explore in the quest to combat under–achievement 
and consistent low performance which may have been necessitated by overuse of the 
conventional explanatory method.   
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APPENDIX A 
ECOLOGY ACHIEVEMENT TEST (EAT)   
Time allowed; 50 MINUTES 
SECTION A 
Instruction: kindly provide the information on this section by filling in the space provided. 
School: ………………………………………………………………. 
Age:    ………………………………………………………………… 
Sex:     …………………………………………………………………. 
SECTION B 
INSTRUCTION: This section consists of fifty questions (items). You are kindly required to 
answer all questions. Each question is followed by four options lettered A – D. Please kindly find 
the correct option for each question and circle the corresponding letter on the question paper. 
Give only one answer. 
Answer all questions: 
1. Which of the following is the correct chain for the organism found in an aquatic 
community? 
A. Paramecium, phytoplankton, prawn, water flea. Tilapia, shark 
B. Phytoplankton, paramecium, water flea, prawn, tilapia, shark 
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C. Water flea, paramecium phytoplankton, prawn, tilapia, shark 
D. Phytoplankton, paramecium, prawn, shark, tilapia 
2. The position occupied by an organism in a food chain is called  
A. The trophic level 
B. Energy level 
C. The feeding level 
D. Niche 
3. Which of the following best explains the term pyramid of numbers? 
A. The number of organism in a trophic level 
B. The relationship between plant in different trophic level 
C. The number of saprophytes and parasites in a habitat 
D. The number predator in a habitat 
4. Carbon is added to the atmosphere by the following process except 
A. Respiration 
B. Burning 
C. Photosynthesis 
D. Volcanic eruption 
5. Which of the following is not an aquatic habitat 
A. Estuaries 
B. Rainforest 
C. Ponds 
D. Swamp 
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6. The mode of nutrition which describes feeding habit in animal is 
A. Autotrophic 
B. Holozoic 
C. Holophytic 
D. Photosynthesis 
7. Which of the following is not a biotic factor? 
A. Parasite  
B. Predators 
C. Grazers 
D. Pressure 
8. Which of the following components of an ecosystem does not contribute to the biomass 
of the system? 
A. Producers 
B. Consumers 
C. Micro-organism 
D. Habitat 
9. Which of the following components make up an ecosystem? 
A. Living and non-living factors 
B. Decomposers, animals and non-living factors 
C. Plant and non-living factors 
D. Plant decomposers and non-living factors 
106 
 
10.  All of the following are essential in the study of the ecological factors that directly affect 
plants except? 
A. Wind 
B. Temperature 
C. Herbivores 
D. Carnivores 
11. The term ecosystem refers to 
A. Different groups of green plants in a habitat 
B. Living members of a habitat 
C. Living organism interacting with physical environment  
D. Members of particular plants and animals living in a habitat 
Human  Eagle  Snakes 
 
 
Chickens  Rabbits Rats 
 
 
Maize 
12. Which of the following are consumers in the above food chain? 
A. Maize and rabbits 
B. Chicken, rats and maize 
C. Eagle, maize and snakes 
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D. Humans, eagle and snakes 
13. An importance of food web is that living organismss 
A. Use web to collect food 
B. Can live on their own 
C. Have to form a web 
D. Depend on one another for their existence 
14. In an ecosystem the organism which changes light energy into stored chemical energy is 
the  
A. Consumer 
B. Decomposer 
C. Producer 
D. Carnivore 
15. Which of the following organisms feeds both autotrophically and heterotrophically? 
A. Hydra 
B. Paramecium 
C. Mucor 
D. Euglena 
16. Organisms that feed essentially on plant within any ecosystem may be referred to as. 
A. Carnivores 
B. Herbivores 
C. Saprophytes 
D. Omnivores 
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17. If a pond contains water weed, tadpoles, tap. Minnows (fish) and is visited after by 
herons (bird), what would be the possible food chain? 
A. Tap. Minnow- heron- tadpole 
B. Water weed- tadpole- tap-minnow- heron 
C. Water—tap.weed- heron- tap.minnow- tadpole 
D. Water weed- tadpole- heron- tap.minnow 
18. The amount of energy passed from one trophic level to the next decrease because 
A. Many organism are present at the first trophic level 
B. Many organism accurate the higher trophic level 
C. More energy is conserved at lower trophic level 
D. Parts of the organism remain unutilized at each trophic level 
Study the food web below carefully and use it to answer questions 19 and 20 
  Grasshopper     lizard   cat 
    Snail  Man  lion 
Grass 
    Rabbit 
19. Tertiary consumers within the web are 
A. Cat and lion only 
B. Man and lion only 
C. Man and cat only 
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D. Man, cat and lion 
20. What would be the effect of taking the lion out of the web 
A. The number of organism at each trophic level would increase 
B. Man would occupy the ages of the web 
C. There would be more rabbits in the web 
D. The energy reaching the remaining trophic level would increase 
21. Which of the following processes removes water from the water cycle? 
A. Condensation 
B. Perspiration 
C. Photosynthesis 
D. Transpiration 
22. In any food chain, the first member must be a 
A. Carnivore 
B. Herbivore 
C. Zooplankton 
D. Autotroph 
23. The total amount of energy entering a food chain is that which is present in the 
A. Consumers 
B. Ecosystem 
C. Producer 
D. Decomposer 
24. The producers in a food chain in an aquatic environment are 
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A. Birds 
B. Phytoplankton 
C. Zooplankton 
D. Fishes 
25. A pyramid of numbers is constructed by 
A. Comparing living and non-living things 
B. Measuring productivity 
C. Conducting census 
D. Labelling the living organism 
26. Which of the following is not classified as a terrestrial habitat? 
A. Forest 
B. Guinea savannah 
C. A fro alpine 
D. Littoral zone 
27. Which of the following is not correct about food chain? 
A. All food chain start with a green plant 
B. Food chain involve feeding relationship among organism 
C. Shorter food chain indicate more effective utilization of energy than longer ones 
D. There is no energy loss in a food chain. 
28. Sea water taken in by a living organism can be recycled into the atmosphere through all 
the following processes except 
A. Transpiration 
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B. Digestion 
C. Excretion 
D. Respiration 
29. Which of the following represents the correct order in a possible food chain? 
A. Crustacean- diatom- fish- man 
B. Diatom- crustacean- fish- man 
C. Fish- crustacean- man diatom 
D. Man- diatom- fish- crustacean 
30. In complex food relationship in  community, the primary, secondary and tertiary 
consumers are referred to as 
A. Heterotrophic 
B. Autotrophs 
C. Carnivores 
D. Omnivores 
31. Autotrophic nutrition may be defined in terms of food obtained 
A. From the organism in exchange for some products 
B. By the breakdown of complex substances  
C. By organism utilizing its own store of energy 
D. By synthesizing simple substances using energy from an external source  
32. What phenomenon in ecosystem does the diagram below illustrate? 
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sun 
 
V  Man   1 x 104 kcal  
iv  Bird (kite)  5 x 104 kcal 
iii  Lizard     1 x104 kcal 
ii  Grasshopper             3- 5x 164 kcal 
 i  Grass   6 x 104 kcal 
A. Pyramid of number 
B. Food web among organism 
C. Pyramid of energy 
D. Pyramid of biomass 
33. Changes in energy flow between organism in a habitat can be represented by a 
A. Pyramid biomass 
B. Pyramid of numbers 
C. Pyramid of energy 
D. Food chain 
34. Which of the following processes is not involved in the carbon cycle? 
A. Burning  
B. Decay 
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C. Transpiration 
D. Respiration 
35. Which of the following processes are involved in water cycle? 
A. Evaporation, concentration and precipitation 
B. Evaporation, percolation and transpiration 
C. Evaporation and precipitation 
D. Evaporation and transpiration 
36. Which of the following is not a heterotrophic mode of nutrition? 
A. Symbiosis 
B. Parasitism 
C. Commensalism 
D. Holophytism 
37. In which of the following is carbondioxide not given out? 
A.  Decay of organism 
B. Burning of organic matter 
C. Burning of fuels 
D. During photosynthesis 
38. Which of these statements about food chain is not correct? 
A. Animal in the chain are consumers 
B. A food chain usually begins with a green plant 
C. Add organism in a food chain are animals 
D. Living things are dependent on one another 
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39.Which of the following is the correct sequence for energy transfer and nutrient cycling 
among living things in an ecosystem? 
A. Consumer- producer- decomposer 
B. Producer- decomposer-consumer 
C. Decomposer- producer – consumer 
D. Producers- consumers- decomposers 
40. Which of the following groups consists of heterotrophs? 
A. Mucor, chlamydomonas and euglena 
B. Spirogyra, mucor and mushroom 
C. Man, mucor and mushroom 
D. Man, maize and cowpea 
41. Which of the following statements about the transfer of energy in an ecosystem is 
correct? 
A. Energy increase at higher trophic levels 
B. More organism can be supported at higher levels 
C. There are fewer organism at lower trophic level 
D. Energy of the lost at each trophic level 
42. Which of the following organisms is a primary consumer? 
A. Dog 
B. Sheep 
C. Grass 
D. Fungus 
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Study the diagram of a food chain shown below and use it to answer questions 23 and 24 
P Q R S T 
43. The organism designated P. in the food chain above is normally sustained by energy 
from. 
A. Sunlight 
B. Carbohydrates 
C. Green plants 
D. Mineral salts 
44. Which of the following statement best describes the organism designated R? it 
A. Feed on S 
B. Is a primary consumer 
C. Is a producer as well as consumer 
D. Is a secondary consumer 
45. Food chain are relatively short because 
A. Of energy recycling in the ecosystem 
B. Energy gain at each trophic level is high 
C. Of energy loss at each trophic level 
D. Energy flow in an ecosystem is uni-directional 
46. Which of the following is a biotic components of an ecosystem? 
A. Soil 
B. Rainfall 
C. Light 
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D. Fungi 
47. The following are biotic component of an ecosystem except 
A. Temperature 
B. Oxygen 
C. Bacterial 
D. Soil 
Study the diagram below and use it to answer question 28 and 29 
 Snake  Hawk  Man    
 
 Toad     lion Grass Cutter 
      
 
 Grasshopper       Goat 
     
                                              Grass 
48. The best title for the above diagram is  
A. Terrestrial food web 
B. Terrestrial food chain 
C. Aquatic food web 
Field Mouse  
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D. Aquatic food chain 
49. How many food chains are there in the diagram? 
A. Three 
B. Four 
C. Five  
D. Six 
50. Ecology simply means the study of  
A. Properties of a habitat 
B. Interrelationship between organism and their environment 
C. Several species of plant and animals 
D. Interrelationship between plant and animals 
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APPENDIX B 
                   MODEL ANSWERS FOR EAT 
1. C 
2. A 
3. A 
4. C 
5. B 
6. B 
7. D 
8. D 
9. A 
10. D 
11. C 
12. D 
13. D 
14. C 
15. D 
16. B 
17. B 
18. D 
19. D 
20. B 
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21. D 
22. D 
23. C 
24. B 
25. C 
26. D 
27. D 
28. B 
29. B 
30. A 
31. A 
32. D 
33. C 
34. C 
35. C 
36. A 
37. D 
38. D 
39. C 
40. D 
41. C 
42. D 
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43. B 
44. A 
45. D 
46. C 
47. D 
48. A 
49. A 
50. B 
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APPENDIX C 
 
Interest in Ecology Inventory (IEI). 
 
            Name of school………………………………….. 
            Sex………….male……….female………………. 
            Class……………………………… 
Date……………………………… 
Instruction: Read each of the statement made below, and then tick (  ) the response that 
best describes how true the statement is for you. 
SA=Strongly Agreed, A=Agreed, U= Undecided, D=Disagree and SD=Strongly Disagree 
 
S/N 
 
1. 
 
2. 
 
3. 
 
 
4. 
 
5. 
 
6. 
 
7. 
 
 
8. 
 
ITEMS 
 
I feel like studying biology at my leisure time. 
 
I enjoyed ecology films a lot. 
 
I spend my free time visiting interesting 
ecological sites. 
 
I enjoy biology excursions.  
 
I like visiting biological research institutes. 
 
I don’t really enjoy biology field trip.  
 
Functioning ecosystem aspect of biology is 
interesting. 
 
I like observing plants while I am outdoors. 
 
SA A U D SD 
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9. 
 
 
10. 
 
11. 
 
12. 
 
 
13. 
 
14. 
 
15. 
 
 
16. 
 
 
17. 
 
 
18. 
 
 
19 
 
 
 
20 
 
            
I really like observing animals while I am 
outdoors. 
 
Biology address interesting ideas about life 
 
I like studying food web. 
 
I like observing animals like Sheep, Goat, 
Cow e.t.c feeding on grasses. 
 
I enjoy discussing food chain with my friends 
 
I like to collect data from natural areas. 
 
I like to learn about the natural ecosystem 
(plants and animals that live in them). 
 
My knowledge of functioning ecosystem will 
help me explain to others why food get rotten 
 
I like functioning ecosystem because I learn 
about water cycle. 
 
Functioning ecosystem is interesting because I 
learn about energy flow in a food chain. 
  
The knowledge of functioning ecosystem tells 
me that water move from the atmosphere to 
the earth and from the earth to the atmosphere. 
 
I like decomposition of organisms because 
they add nutrient to the soil. 
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                                       APPENDIX D 
LESSON PLAN ONE FOR EXPERIMENTAL GROUP 1(COMPUTER SIMULATION)  
Subject:   Biology  
Topic:    Autotrophs and heterotrophs.                
Class:      SS 1 
Duration :       40 minutes 
Previous knowledge:   Students have been seeing green plants and animals               
                         feeding on them.  
 
Instructional materials:  Computer system with functioning ecosystem simulation  
Behavioral objectives: By the end of the lesson, the students should be able to: 
i. define ecosystem 
ii. ii.    give examples of terrestrial and aquatic autotrophs 
iii. give examples of terrestrial and aquatic heteretrophs 
iv. give one example each of primary, secondary, and tertiary 
consumers. 
Presentation  
Contents Time   
40 Minutes 
Teacher’s Activities Student’s Activities 
Step 1  
Seting up computer 
10 mins The teacher sets up computer 
and project to students using 
projector on the wall. 
 
The students watch 
the projection. 
 
Step 2  
 
Concepts of 
ecosystem and 
autotrophs. 
 
10 mins 
 
The teacher defines ecosystem 
and the Students are allowed to 
suggest the definition of 
autotrophs as the teacher 
modifies it as organisms or 
green plants and some bacteria) 
which can use sunlight or 
chemicals to manufacture their 
food from inorganic substances 
during the process of 
photosynthesis hence they are 
called producer. 
The students observe 
the simulation and 
attempt to define 
autotrophs. 
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Step 3  
Concept heterotrophs. 
 
 
15mins 
 
Students are allowed to suggest 
the definition of Heterotrophs 
as the teacher modifies it as 
organisms, mainly animals 
which cannot manufacture their 
own food but depend directly 
or indirectly on plants for their 
food hence they are called 
consumers .Animals that feed 
directly on green plants 
(producers) are called 
herbivores or primary 
consumers examples; sheep, 
cow, goat, grasshopper etc. 
while those that feed on the 
primary consumers are called 
carnivores or secondary 
consumers. Examples; man. 
Animals that feed on the 
secondary consumers are called 
tertiary consumers e.g. lion, 
hawks etc. Heterotrophs 
include all animals, carnivorous 
plants, fungi, most protists and 
some bacteria consumers are 
Heterotrophs that feed on other 
organisms. Examples are 
caterpillar, cow, dog, lion, 
Hawk, lizard, man etc in 
terrestrial while aquatic 
examples are water fleas, 
tadpoles, larvae and fishes.  
 
 
Students attempt to 
define Heterotrophs 
and give examples of 
primary consumers, 
secondary consumers 
and tertiary 
consumers as they 
watch the computer 
simulation. 
 
 
Evaluation 
 
5 mins 
 
i. Define ecosystem? 
ii. What are autotrophs  
iii. Define  
heterotrophs? 
iv. Give examples of 
autotrophs and 
heterotrophs 
 
 
Assignment:    In a tabular form, differentiate between food chain and food  
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LESSON PLAN TWO FOR EXPERIMENTAL GROUP 1(COMPUTER SIMULATION)  
Subject:   Biology 
Topic: Food chain, Food web, trophic level, pyramid of number, pyramid 
of   energy  
Class:     SS1                                    
Duration:                40 minutes. 
Previous knowledge:   The students have learned about autotrophs and heteretrophs. 
Instructional material: Computer systems with functioning ecosystem simulation (FES) 
Behavioural objectives:   By the end of the lesson, students should be able to: 
i. define food chain 
ii. define food web 
iii. define pyramid of number 
iv. define pyramid of energy 
v. illustrate food chain, food web, pyramid of number/ energy.  
vi. explain trophic level 
Presentation 
Contents 
Food chain, Food 
web, Trophic level, 
pyramid of number, 
pyramid of energy 
 
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Introduction 5 mins The teacher introduces the 
lesson by refreshing the 
students on the previous 
lesson.  
 
 
Step 1  
Setting up computer 
and projection. 
 
10 mins 
 
Teacher   sets up computer 
and project to the students on 
the wall, the concepts. 
 
Students watch the 
projection 
 
Step 2 
Definition of the 
concepts 
12 mins The teacher explains and 
leads the students to explore 
the definition of food chain, 
food web, Trophic level, 
The students  observe 
the simulation and 
listens to the teacher as 
he/she explains 
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pyramid of number and 
pyramid of energy. 
 
Step 3 Explanation of 
the concepts. 
 
 
10 mins  
 
Teacher asks the students to 
define the  concepts, 
-explain pyramid of number 
and pyramid of energy 
-explain  how energy is loss in 
the ecosystem, 
-apply laws of 
thermodynamics to ecological 
phenomena or events such as 
food chain, pyramid of energy 
and energy flow. 
 
The students suggest 
the definition of the 
concepts. 
 
 
 
Evaluation 3 mins Define the concepts, trophic 
level, pyramid of number and 
pyramid of energy. 
1. Explain pyramid of number 
and pyramid of energy. 
2. Illustrate pyramid of    
number and pyramid of 
energy. 
3. State the 1st and 2nd laws of 
thermodynamics. 
4. Apply both laws to food 
chain, energy flow and 
pyramid of energy. 
 
 
 
Assignment; Read about nutrient cycling in nature, 
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LESSON PLAN THREE FOR EXPERIMENTAL GROUP 1(COMPUTER 
SIMULATION)  
Subject:    Biology 
Topic :    Energy transformation in nature 
Class :     SS1  
Duration:   40 minutes 
Previous knowledge:  The students are familia with energy flow. 
Instructional materials: Computer with simulation 
Behavioural objectives:  By the end of the lesson, students should be able to 
1. explain that energy exists in various forms and that energy are 
inter-convertible, 
2.   state what brought about energy transformation in nature? 
3.   explain how energy loss in the ecosystem. 
4.   state the first and the second laws of thermodynamics. 
5.  apply the two laws of thermodynamics to ecological 
     phenomena or events.  
Presentation 
Contents Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Energy transformation 
in nature 
 
3 mins The teacher introduces the 
lesson by refreshing the 
students on the previous 
lesson.  
 
Step 1   
 Setting up of 
computer. 
 
10 mins 
 
The teacher sets up computer 
and project on the wall for 
students to watch.  
Students watch and 
observe the computer 
simulation projected. 
 
Step 2 
Energy 
 
5 mins The teacher explains that 
energy exists in various forms 
Teacher explains that these 
forms of energy  
are inter- convertible  and that 
energy transformation are 
The students listen as 
the teacher explains 
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governed by the laws of 
thermodynamic. 
Step 3 
Laws of 
Thermodynamics 
7 mins Teacher explains that 
thermodynamic means heat 
changes. Teacher states the 
first law of thermodynamic 
that “energy can neither be 
created nor destroyed. Second 
Law of thermodynamic states 
that in any conversion of 
energy from one form to 
another, there is always 
decreasing amount of useful 
energy. 
Students attempt to 
explain what 
thermodynamics 
means. 
 
Step 4 
Application of  
both laws of 
thermodynamics to 
Ecological 
phenomena or event  
 
10mins 
 
Students listen and attempt to 
apply the laws of 
thermodynamics to food 
chain. 
 
Evaluation 5 mins 1, can energy be converted 
from one form to another? 
2, state the first law of 
thermodynamics 
3, state the second law of 
thermodynamics 
4 apply any of the laws of 
thermodynamics to food 
chain, energy flow and 
pyramid of energy 
 
 
Assignment: Read about nutrient cycling in nature 
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LESSON PLAN FOUR FOR EXPERIMENTAL GROUP 1(COMPUTER SIMULATION)  
Subject:                 Biology 
Topic:   Nutrient cycling in nature (Carbon cycle and Water cycle) 
Class:   SS1 
Duration:   40 minutes 
Previous Knowledge:  The students have been breathing out cardon-dioxide and have  
    been experiencing rain fall. 
Instructional Material: Computer systems containing the simulation. 
Behavioural Objectives:  By the end of the lesson, the students should be able to: 
1.  explain the    what    nutrient cycling means 
2. define carbon cycle and water cycle 
3. state the process of carbon and water cycling 
4. enumerate the importance of carbon in nature and importance 
of water to living organisms 
Presentation: 
Contents 
Nutrient cycling in 
nature (carbon cycle 
and water cycle)’ 
 
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Step 1 
Setting up computer 
and projection. 
 
10 mins Teacher sets up computer and 
project the simulation on the 
wall. 
 
Students watch the 
projection. 
 
Step 2 
Explanation of carbon 
cycle and water cycle.  
 
 
15 mins The teacher allows the 
students to watch and leads 
them to explore the simulation 
on the concepts and explain 
the processes of the cycles. 
The students watch and 
listen and explore the 
simulation. 
 
Step 3 
Importance of carbon 
and water in nature 
10 mins The teacher leads the students 
to enumerate the importance 
of carbon and water in nature. 
 
Students attempt to 
enumerate the 
importance of carbon 
and water in nature. 
Evaluation 5 mins 1. What is the meaning  
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of carbon cycle and 
water cycle? 
2. Illustrate carbon cycle 
diagrammatically  
3. Illustrate water cycle 
diagrammatically 
4. What are the 
importances of carbon 
in nature? 
5. What are the 
importances of water 
in living organisms 
 
Assignment: Draw water cycle and carbon cycle. 
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LESSON PLAN FIVE FOR EXPERIMENTAL GROUP 1(COMPUTER SIMULATION)  
Subject:             Biology 
Topic:           Nitrogen cycle and decomposers 
Class:                 SS1 
Duration:           40 minutes 
Previous Knowledge: Students have learned water cycle and carbon cycle. 
Instructional Materials: Computer, projector and screen or wall.  
Behavioural Objectives: At the end of the lesson the students should be able to:   
1. define nitrogen cycle  
2. explain nitrogen cycle 
3. define what decomposers are 
4. explain the  processes of decomposition 
Presentation: 
Contents 
Nitrogen cycle and 
Decomposition in 
nature. 
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Step 1 
 
Setting up computer 
and projection. 
10 mins The teacher sets up computer 
and project the simulation on 
the wall for the students to 
watch while the teacher 
explains the nitrogen cycle. 
Students watch the 
simulation and listen to 
the teacher. 
Step 2 
Nitrogen cycle 
8 mins The teacher explains the 
processes of the nitrogen 
cycle 
The students listen and 
ask questions 
Step 3 Decomposers 
 
7 mins. 
 
The teacher explains the 
meaning of decomposers as 
organisms mainly bacteria 
and saprophytes responsible 
for the breaking of dead 
organic materials which could 
be of plants and animals 
origin.  
 
Students 
attempt to mention the 
roles of decomposers in 
the ecosystem 
Step 4 6 mins They cause the remains of Students 
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Process of 
decomposition 
 
plants and animals to decay; 
they are grouped into two 
classes (i) micro-decomposers 
and (ii) macro-decomposers. 
The teacher explains how the 
decomposers feed on 
decaying organisms to cause 
decomposition. 
 
attempt to mention the 
roles of decomposers in 
the ecosystem 
Step 5 
Role of decomposers 
in ecosystem 
6  mins The teacher ask the students 
to mention the role of 
decomposers, he/she tells the 
students the roles of 
decomposers in the 
ecosystem. 
 
 
Evaluation  3 mins  1. Define nitrogen cycle? 
2. Explain the processes 
of the nitrogen cycle. 
3. What are 
decomposers? 
4. What are the roles of 
decomposers in an 
ecosystem? 
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PREPARATION SCHEDULE FOR FIELD TRIP STRATEGY USING TRIP 
STRATEGY (LESSON PLAN ONE (1) 
  
Subject   :                Biology 
Topic:    Orientation and Guide on Field Trip on Functioning Ecosystem, 
 Behavioural Objectives:      By the end of the orientation, the students should be able to: 
1. observe plants and animals on the field 
2. observe the feeding relationship between organisms in the 
field. 
3. observe how plants and animals remains are decaying by 
decomposers. 
4. observe how water evaporates from standing water body or 
from land on sunny day after rain fall. 
5. write report on the field trip. 
 
Presentation: 
Step 1:  The teacher address the students to be attentive when on the field and to take 
along with them exercise book and biro to record what they observe on the field, 
because they will come back and write a comprehensive report. 
Step 2: The teacher tells the students to observe plants, their green colour, observe any 
animal that feeds on the plants (grasses), in short their feeding relationship. 
Step 3:  The teacher advised the students on how to dress. 
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PREPARATION SCHEDULE FOR FIELD TRIP STRATEGY USING TRIP 
STRATEGY LESSON PLAN TWO  
 Subject:   Biology  
Topic:      Field Trip to identified Areas 
Class:      SS1 
Duration:      3 hours on Saturday 
.Previous Knowledge:    Students have been given orientation. 
Behavioural Objective:    By the end of the field trip, students should be able to: 
1. describe green plants as autotrophic which can 
manufacture their own food. 
2. describe heterotrophs as organisms that depend on 
plants or other animals for their food. 
3. to tell us that grasshopper feed on leaves of plants or 
grass, toad feed on grasshopper, snake feed on toad and 
so on (food chain and food web). 
4. to explain food web as complex feeding relationship 
among organisms in the same environment. 
5. explain that water evaporate from land or from water 
body. 
6. explain what is contain in smoke (carbon)  
 
Presentation: 
Step 1:  The teacher leads the students to the identified field to observe plants and animals 
on the field. 
Step 2: The teacher while on the field, guides the students to observe important things of 
interest. 
Step 3:  Discussion on what was observed in the field. The students are allowed to ask 
questions and teacher or their colleagues give answers. 
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LESSON PLAN ONE FOR EXPERIMETNAL GROUP 2 USING FIELD TRIP 
STRATEGY 
Subject:   Biology 
Topic:     Autotrophs and Heterotrophs. 
Class:     SS1 
Duration:    40 minutes 
Previous Knowledge:   Students have seen green plants and have seen herbivores such as  
                                        Sheep, cows etc eating grasses and plants during field trip 
Instructional Materials: Textbook and Chalkboard 
Teaching Method:   Field Trip Strategy 
Behavioural Objective: By the end of the lesson, the students should be able to; 
 
i. define ecosystem. 
ii. define autotrophs, heterotrophs and food chain. 
iii. state examples of terrestrial autotrophs and aquatic 
autotrophs.state examples of primary consumers, secondary 
consumers and tertiary consumers. 
iv. define food chain and give examples of terrestrial and 
aquatic food chain. 
Presentation: 
Contents 
Autotrophs and 
Heterotroph 
 
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Introduction 5mins The teacher introduces the 
lesson by telling the students 
to flash back to what they 
observed during the field trip 
 
Step 1 
 
Autotrophs 
 
7 mins 
 
Students are allowed to 
suggest the definition of 
autotrophs as the teacher 
modifies it as organisms and 
Students attempt to 
define autotrouphs 
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green plants and some 
bacteria) which can use 
sunlight or chemicals to 
manufacture their food from 
inorganic substances during 
the process of photosynthesis 
hence they are called 
producer. 
 
Step 2 
Heterotrophs 
 
20 mins Students are allowed to 
suggest the definition of 
Heterotrophs as the teacher 
modifies it as organisms, 
mainly animals which cannot 
manufacture their own food 
but depend directly or 
indirectly on plants for their 
food hence they are called 
consumers .Animals that feed 
directly on green plants 
(producers) are called 
herbivores or primary 
consumers examples; sheep, 
cow, goat, grasshopper etc. 
while those that feed on the 
primary consumers are called 
carnivores or secondary 
consumers. Examples; man. 
Animals that feed on the 
secondary consumers are 
called tertiary consumers e.g. 
lion, hawks etc. Heterotrophs 
include all animals, 
carnivorous plants, fungi, 
most protists and some 
bacteria consumers are 
Heterotrophs that feed on 
other organisms. Examples 
are caterpillar, cow, dog, lion, 
Hawk, lizard, man etc in 
terrestrial while aquatic 
examples are water fleas, 
tadpoles, larvae and fishes.  
 
Students attempt to 
define Heterotrophs and 
give examples of 
primary consumers, 
secondary consumers 
and tertiary consumers 
 
 
 
 
 
137 
 
Step 3 
 
5 mins Teacher defines food chain as 
a feeding relationship 
involving the transfer of 
energy through food from 
producers to consumers. 
Examples of food chain in 
terrestrial habitat and aquatic 
habitat are given. 
 
Students try to mention 
which organism feed on 
which. Student copy 
some examples of food 
chain. 
 
Evaluation  3 mins 1. What are autotrophs? 
2. Define Heterotrophs 
3a. What are primary    
      consumers? 
b.   give examples of  
     primary consumers 
3. What secondary 
consumers and tertiary 
consumers? 
4. Give examples of 
secondary and tertiary 
consumers. 
 
 
Assignment: Read on food chain and food web. 
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LESSON PLAN TW FOR EXPERIMETNAL GROUP 2 USING FIELD TRIP 
STRATEGY 
Subject;               Biology 
Topic:     Food chain, food web, Trophic level, pyramid of number and 
pyramid of energy 
Class:                 SS1 
Duration:       40 minutes 
 Previous knowledge:    The students have learned about autotrophs and heterotrophs.   
Behavioural objectives:  By the end of the lesson   students   should   be   able   to: 
1. define food chain and food web 
2. define trophic level and identify tropic level in a food chain 
3. differentiate between food chain and food web 
4. define pyramid of number and represent in diagrammatically. 
Presentation: 
Contents 
Food chain and food 
web, Trophic level 
and Pyramid of 
number 
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Introduction 2mins The teacher introduces the 
lesson by asking the students’ 
questions about Autorophs 
and Heterotrophs. 
 
Step 1 
Definition of food 
chain 
 
5 mins The teacher guides the 
students to define food chain 
as a feeding relationship 
among organisms in the same 
environment in a straight 
chain. Example Grass-
Grasshoppers-Toad-Hawk. 
 
Students attempt to 
define food chain. 
 
Step 2  
Food web 
 
6 mins The teacher guides students to 
define food web as a complex 
feeding relationship among 
organisms in the same 
environment with two or more 
Students attempt to 
define food web, and 
give examples of food 
web. 
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inter-related food chains. 
Teacher gives examples of 
food web. 
 
Srep 3 
Differences  
between food chain $ 
food web. 
7 mins Teacher guides the students to 
differentiate between food 
chain and food web,   
 
Food chain 
-it is a 
linear 
feeding 
relationship. 
-it involves 
one food 
chain. 
-it involves 
fewer 
organisms 
-organisms 
have lesser 
chance of 
survival. 
 
Food web 
-it is a 
complex 
relationship. 
-it involves 
two or more 
food chains. 
-it involves 
many 
organisms 
-organisms 
have greater 
chance of 
survival. 
 
Students are given 
chance to enumerate 
differences between 
food chain and food 
web. 
 
Step 4 
Pyramid of number 
 
5 mins Students are allowed to 
suggest the definition of the 
term as teacher modifies it as 
the number of individual 
organisms at each trophic 
level which decreases 
progressively from the first 
trophic level to the last 
trophic level in a food chain. 
 
Students attempt  
to define pyramid of 
number. 
 
Step 5 
Diagrammatical 
representation of 
number 
 
5 mins Teacher represents   pyramid 
of number diagrammatically 
and explains to students.    
 
Students copy the 
pyramid. 
Step 6 
Pyramid of energy 
 
5 mins Teacher allows students to 
suggest definition of the term 
as teacher modifies it as the 
amount of energy present in 
the living organisms at the 
 
140 
 
different trophic level of a 
food chain and explains to the 
students. 
 
Evaluation  5 mins  1. What is food chain 
and what is food web? 
2. Give at least two 
differences between 
food chain and food 
web  
3. Give examples of food 
chain and food web 
4. Define pyramid of 
numbers 
5. What is pyramid of 
energy 
 
 
 
Assignment:   Read on energy transformation in nature. 
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LESSON PLAN THREE FOR EXPERIMETNAL GROUP 2 USING FIELD TRIP 
STRATEGY 
Subject:            Biology 
Topic:            Energy transformation in nature and Thermodynamics 
Class:               SS1 
Duration:          40 minutes  
 Previous Knowledge:   Students have learned about food chain and food web 
Behavioural Objectives:  By the end of the lesson, students should be able to 
1. explain that energy exists in various forms and that energy are 
inter-convertible, 
2.  state what brought about energy transformation in nature? 
3.  explain how energy loss in the ecosystem. 
4. state the first and the second laws of thermodynamics. 
5. apply the two laws of thermodynamics to ecological 
phenomena or events. 
Presentation 
Contents 
Energy 
transformation and 
thermodynamics. 
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Introduction 3 mins The teacher introduces the 
lesson by recapping the 
previous lesson which was on 
  Pyramid of 
number and pyramid of 
energy. 
 
Step1 
 Energy 
transformation 
 
5 mins The teacher  explains that 
energy exists in various forms 
Teacher explains that these 
forms of energy  
are inter- convertible  and that 
energy transformation are 
governed by the laws of 
thermodynamic. 
 
Students listen and ask 
to repeat after the 
teacher. 
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Step 2 
 
Laws of 
Thermodynamics  
 
 
15 mins Teacher explains that 
thermodynamic means heat 
changes teacher states the law 
of thermodynamic that 
“energy can neither be created 
nor destroyed. Law of 
thermodynamic states that in 
any conversion of energy 
from one form to another, 
there is always a decrease in 
the amount of useful energy. 
The teacher also states the 1st 
and 2nd law of 
thermodynamic. 
 
Students attempt  to 
explain what 1st law of 
thermodynamics means 
 
Step 3 
 
Application of  
both laws of 
thermodynamics to 
Ecological 
phenomena or event  
 
12 mins The teacher explains that the 
ecological phenomena that 
can be explained by the laws 
of thermodynamics are food 
chain, pyramid of energy   
and energy flow. The teacher 
also explains how the laws are 
coppied. 
 
 
Students listens and 
attempt to apply the 
laws of thermodynamic 
to food chain 
Evaluation 5 mins 1.  Can energy be converted 
from one form to another? 
2.  State the first law of 
thermodynamics 
3  State the second law of 
thermodynamics 
4. Apply any of the laws of 
thermodynamics to food 
chain, energy flow and 
pyramid of energy. 
 
 
 
Assignment: Read about nutrient cycling in nature. 
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LESSON PLAN FOUR FOR EXPERIMETNAL GROUP 2 USING FIELD TRIP 
STRATEGY 
Subject:                    Biology 
Topic:       Nutrient cycling in nature (carbon cycle and water cycle) 
Class :        SS1  
Duration:               40 minutes  
Previous knowledge:  Students have idea of photosynthesis which uses carbon dioxide 
while    animals release carbon dioxide during respiration. 
Behavioural objectives:  By the end of the lesson the students should be able to: 
i. explain nutrient cycling. 
ii. define carbon cycle and water cycle 
iii. explain the process of carbon cycling and water cycling  
iv. represent carbon cycle and water cycle diagrammatically. 
v. enumerate or list importance of carbon and water in nature 
 
Presentation 
 
Contents 
Nutrient cycling in 
nature (Carbon cycle 
And water cycle.) 
 
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Step 1 
Definition of nutrent 
cycling  
 
7 mins Teachers allows students to 
suggest the meaning of 
nutrient cycling and carbon 
cycle, as teacher modifies it as 
nutrient cycling refers to 
movement of certain nutrients 
like nitrogen, carbon, water 
and other element from the 
environment into various 
organs and back to the 
environment while carbon 
cycle involves series of 
Students attempt   to 
explain and define 
nutrient cycling and 
carbon cycle. 
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processes which contribute to 
the circulation of carbon in 
nature. Water also evaporate 
from seas, transpiration from 
plants and breathing. 
 
Step 2 
Process of Carbon and 
Water cycling 
 
 
20 mins The teacher explains the 
processes of carbon Water 
cycling as he| she draws the 
cycle on the board. 
 
Students listen and 
draw the cycle. 
 
 
Step 3 
Importance of carbon 
in nature. 
 
8 mins Teacher   guides   the students 
to state the importance of 
carbon and water in nature. 
 
The students attempt to 
enumerate the 
importance of carbon in 
nature. 
 
Evaluation 5 mins 1. What does nutrient cycling 
means? 
2. Define carbon cycle 
3. Illustrate the carbon cycle  
4. diagrammatically 
List the importance of carbon 
in nature. 
 
 
 
 
Assignment: Read about water cycle and decomposition in nature. 
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LESSON PLAN FIVE FOR EXPERIMETNAL GROUP 2 USING FIELD TRIP 
STRATEGY 
Subject:           Biology 
Topic:           Nitrogen cycle and decomposition in nature 
Class:                SS1 
Duration:            40 minutes   
Previous Knowledge:    Students have learned about carbon cycle and they have been  
    seeing dead organisms decaying.   
Behavioural objectives:  At the end of lesson the students should be able to: 
i. define nitrgen cycle. 
ii. explain the process of nitrgen cycling in nature 
iii. illustrate nitrogen cycle diagrammatically  
iv. explain what decomposition means  
v. name and explain the two classes of decomposers. 
vi. state importance of nitrgen and role of decomposers in 
ecosystem. 
Presentation 
Contents 
Nitrogen cycle 
and 
Decomposition  
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Step 1 
 
Definition of 
Nitrogen cycle 
 
 
5 mins Students are allowed to suggest 
the definition of the term while 
the teacher modifies the definition 
as the continuous movement of 
niyrogen from the atmosphere to 
the earth and organisms and from 
the earth to the atmosphere  
Students attempt to 
define nitrogen cycle. 
 
Step 2 
Process of water 
cycling in nature  
 
10 mins The teacher explains to the 
students the process of the 
nitrogen cycle and draw the cycle 
on the board. 
 
The students listen and 
attempts mentioning 
some of the processes 
and draw the cycle in 
their books. 
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Step 3 
 
Importance of 
nitrogen to living 
organisms  
5 mins Teachers allows the students to 
suggest the importance of water 
to living organisms as the teacher 
guides them and list them on the 
board. 
Students attempt to 
mention the importance 
of water to living 
organisms. 
Step 4 
Meaning of 
decomposers 
 
5 mins The teacher explains the meaning 
of decomposers as organisms 
mainly bacteria and saprophytes 
responsible for the breaking of 
dead organic materials which 
could be of plants and animals 
origin. They cause the remains of 
plants and animals to decay; they 
are grouped into two classes (i) 
micro-decomposers (ii) macro-
decomposers. 
Students listen to the 
teacher.  
 
Step 5 
 
Process of 
decomposition 
 
 
5 mins  
The teacher explains how the 
decomposers feed on decaying 
organisms to cause 
decomposition. 
 
Students listen to the 
teacher. 
 
Step 6 
 
Role of 
decomposers in 
ecosystem 
5 mins The teacher asks the students to 
mention the role of decomposers, 
he/she tells the students the roles 
of decomposers in the ecosystem. 
Students also attempt to 
mention roles of 
decomposers. 
Evaluation 5 mins 1. Define Nitrgen cycle  
2. Explain the process of nitrogen   
cycling in nature 
3. What are decomposers? Name 
4. The two classes of 
decomposers. 
5. What are the importance of 
water to living organisms 
6. What are the roles of 
decomposers? 
 
 
Assignment: 
i. Illustrate the nitrgen cycle. 
ii. State the roles of decomposers. 
 
147 
 
LESSON PLAN FOR CONTROL GROUP 1 
 
Subject:               Biology 
Topic:                            Autotrophs & Heterotrophs 
Class:                                        SS1 
Duration:                                 40 minutes  
Prepvious Knowledge:  Students have been seeing green plants and have been seeing 
herbivores  
                                      Such as sheep, cow among others and plants. 
Instructional Materials:   Text book and chalkboard 
Behavioural objective:        By the end of the lesson, the students should be able to; 
i. define ecosystem. 
ii.  define autotrophs and heterotrophs  
iii. state examples of terrestrial autotrophs and aquatic 
autotrophs. 
iv. give examples of heteretrophs 
v. state examples of primary consumers, secondary consumers 
and tertiary consumers. 
Presentation: 
Contents 
 
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Introduction 5mins  
 
The teacher introduces the lesson 
by telling the students to look 
through the window to see plants; 
he/she ask them what the color of 
the plants leaves are? 
 
Step 1 
Autotrophs and 
Heteretrophs 
 
10 mins  Students are allowed to suggest 
the definition of autotrophs as the 
teacher modifies it as organisms 
or green plants and some 
bacteria) which can use sunlight 
or chemicals to manufacture their 
food from inorganic substances 
Students attempt to 
define autotrouphs 
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during the process of 
photosynthesis hence they are 
called producer. 
 
Step 2 
Heterotrophs 
20 mins Students are allowed to suggest 
the definition of Heterotrophs as 
the teacher modifies it as 
organisms, mainly animals which 
cannot manufacture their own 
food but depend directly or 
indirectly on plants for their food 
hence they are called consumers 
.Animals that feed directly on 
green plants (producers) are 
called herbivores or primary 
consumers examples; sheep, cow, 
goat, grasshopper etc. while those 
that feed on the primary 
consumers are called carnivores 
or secondary consumers. 
Examples; man. Animals that 
feed on the secondary consumers 
are called tertiary consumers e.g. 
lion, hawks etc. Heterotrophs 
include all animals, carnivorous 
plants, fungi, most protists and 
some bacteria consumers are 
Heterotrophs that feed on other 
organisms. Examples are 
caterpillar, cow, dog, lion, Hawk, 
lizard, man etc in terrestrial while 
aquatic examples are water fleas, 
tadpoles, larvae and fishes.  
  
 
Students attempt to 
define Heterotrophs and 
give examples of 
primary consumers, 
secondary consumers 
and tertiary consumers. 
 
Evaluation 5 mins 1. What are autotrophs? 
2. Define Heterotrophs 
3a. what primary consumers 
and what are secondary and 
tertiary consumers? 
b. give examples of primary, 
secondary and tertiary consumers 
 
Assignment: Read on food chain and foo 
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LESSON PLAN FOR CONTROL GROUP 2 
Subject:      Biology 
 Topic:     Food Chain, Food web, Trophic level, pyramid of                   
                        Number   and    pyramid    of   energy 
Class:                SS1 
Duration:                40 minutes  
Previous Knowledge:    Students have learned about Autotrophs and Heterotrophs.  
Behavioural objectives:  By the end of the lesson   students   should   be   able   to: 
1. define food chain and food web 
2. define tropic level and identify tropic level in a food 
chain 
3. differentiate between food chain and food web 
4. define pyramid of number and represent it 
diagrammatically. 
Presentation 
Contents 
Food chain, Food 
web, Trophic 
level, Pyramid of 
number and 
Pyramid of 
energy.   
Time   
40 Minutes 
Teacher’s Activities Students’ Activities 
Introduction 3mins The teacher introduces the lesson 
by going over the previous lesson 
briefly. 
 
Step 1 
 
Definition of food 
chain 
 
5 mins The teacher defines food chain as 
a feeding relationship involving 
the transfer of energy through 
food from producers to 
consumers. Examples of food 
chain in terrestrial habitat and that 
of aquatic habitat are given. 
Students try to mention 
which organism feed on 
which and they copy 
some examples of food 
chain.         
 
Step2 
 
Definition of food 
10 mins The teacher guides students to 
define food web as a complex 
feeding relationship among 
Students attempt to 
define food web and the 
students attempt giving 
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web 
 
organisms in the same 
environment with two or more 
inter-related food chains. 
Teacher gives examples of food 
web. 
examples of food web 
Step 3 
 
Difference 
between food 
chain and food 
web. 
 
5 mins Teacher guides the students to 
differentiate between food chain 
and food web,   
 
Food chain 
-it is a 
linear 
feeding 
relationship. 
-it involves 
one food 
chain. 
-it involves 
fewer 
organisms 
-organisms 
have lesser 
chance of 
survival. 
 
Food web 
-it is a 
complex 
relationship. 
-it involves 
two or more 
food chains. 
-it involves 
many 
organisms 
-organisms 
have greater 
chance of 
survival. 
 
Students are given 
chance to enumerate 
differences between 
food chain and food 
web, 
 
 
Step 4 
Pyramid of number 
 
5 mins Students are allowed to suggest 
the definition of the term as 
teacher modifies it as the number 
of individual organisms at each 
trophic level which decreases 
progressively from the first 
trophic level to the last trophic 
level in a food chain. 
Students attempt  
to define pyramid of 
number 
 
 
Step 5 
 
Diagrammatical 
representation of 
pyramid of number 
and 
Pyramid of energy 
 
7 mins Teacher represents   pyramid of 
number diagrammatically and 
explains to students.    
 
Teacher allows students to  
suggest definition of the term as 
teacher modifies it as the amount 
of energy present in the living 
organisms at the different trophic  
level of a food chain and explains 
to the students  
Students copy the 
pyramid  
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Evaluation  5 mins  1. What is food chain and what is 
food web?  
2. Give at least two differences 
between food chain and food web 
3. Give an example of food chain 
and food web 
4. Define pyramid of number 
5. What is pyramid of energy? 
 
 
 
Assignment:  Read Energy transformation in nature. 
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LESSON PLAN FOR CONTROL GROUP 3 
Subject:            Biology 
Topic :              Energy transformation in nature and Thermodynamics 
Class :                SS1 
Duration:          40 minutes 
Previous Knowledge:  Students have learned about food chain and food web   
Behavioural Objectives:  By the end of the lesson, students should be able to: 
1. explain that energy exists in various forms and that energy are    
    inter-convertible, 
2. state what brought about energy transformation in nature? 
3. explain how energy loss in the ecosystem. 
4. state the first and the second laws of thermodynamics. 
5. apply the two laws of thermodynamics to ecological phenomena   
    or events. 
Presentation 
Contents 
Energy 
transformation 
and 
Thermodyamics 
 
Time   
40 Minutes 
Teacher’s Activities 
 
 
Students’ Activities 
Introduction 3mins The teacher introduces the lesson 
by refreshing them on the last 
lesson. 
 
Step 1 
Energy 
5 mins The teacher  explains that energy 
exists in various forms 
Teacher explains that these forms 
of energy  
are inter- convertible  and that 
energy transformation are 
governed by the laws of 
Students listen and ask 
to repeat after the 
teacher. 
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thermodynamic. 
Step 2 
Laws of 
Thermodynamics  
 
10 mins Teacher explains that 
thermodynamic means heat 
changes. Teacher states the first 
law of thermodynamic that 
“energy can neither be created 
nor destroyed. Second Law of 
thermodynamic states that in any 
conversion of energy from one 
form to another, there is always 
decreasing amount of useful 
energy. 
Students attempt to 
explain what 
thermodynamics 
means. 
 
Step 3 
Application of  
both laws of 
thermodynamics to 
Ecological 
phenomena or 
event  
 
17 mins The teacher explains that the 
ecological phenomena that can be 
explained by the laws of 
thermodynamics are food chain, 
pyramid of energy   and energy 
flow. The teacher also explains 
how the laws are applied. 
 
Evaluation  
 
5 mins  1. Can energy be converted from 
one form to another? 
2. state the first law of 
thermodynamics 
3. state the second law of 
thermodynamics 
4. Apply any of the laws of 
thermodynamics to food chain, 
energy flow and pyramid of 
energy. 
Students listens and 
attempt to apply the 
laws of 
thermodynamics  to 
food chain 
Assignment: Read about nutrient cycling in nature 
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LESSON PLAN FOR CONTROL GROUP 4 
Subject:                   Biology  
Topic:                   Nutrient cycling in nature (Carbon cycle and water cycle) 
Class :                   SS1 
Duration:    40 minutes 
Previous Knowledge:  Students have idea of photosynthesis which uses carbon dioxide 
while animals releases carbon dioxide and water vapour during 
respiration 
Behavioural Objectives:   By the end of the lesson the students should be able to: 
i. explain nutrient cycling. 
ii. define carbon cycle and nitrogen cycle 
iii. explain the process of carbon and nitrogen cycling. 
iv. represent carbon and nitrogen cycles diagrammatically. 
v. enumerate or list importance of carbon and nitrogen in 
nature. 
Presentation 
Contents 
Nutrient cycling, 
Carbon cycle and 
Nitrogen cycle. 
Time   
40 Minutes 
Teacher’s Activities 
 
 
Students’ Activities 
Introduction 3 mins The teacher introduces the lesson 
by asking the students to define 
photosynthesis. 
 
Step 1 
Meaning of 
nutrient cycling 
and definition of 
carbon cycle. 
5 mins Teacher allows students to 
suggest the meaning of nutrient 
cycling and carbon cycle, as 
teacher modifies it as nutrient 
cycling refers to movement of 
certain nutrients like nitrogen, 
carbon, water and other elements 
from the environment into various 
organisms and back to the 
environment while carbon cycle 
involves series of processes 
which contribute to the 
Students attempt   to 
explain and define 
nutrient cycling and 
carbon cycle. 
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circulation of carbon in nature. 
 
Step 2 
Process of carbon 
cycling 
10 mins The teacher explains the 
processes of carbon cycling as he| 
she draws the cycle on the board. 
Students listen and 
draw the cycle. 
Step 3 
Importance of 
carbon in nature 
5 mins Teacher   guides   the students to 
state the importance of carbon in 
nature. 
The students attempt to 
enumerate the 
importance of carbon in 
nature. 
 
 
Step 4 
Definition of 
nitrogen cycle 
11 mins  The teacher guides the students to 
define nitrogen cycle. 
The teacher explains the process 
of nitrogen cycle as he/she draws 
the cycle on the board. 
The students attempt to 
define nitrogen cycle 
and 
Draw nitrogen cycle 
Evaluation  6 mins i. What does nutrient 
cycling means? 
ii. Define carbon cycle 
and nitrogen cycle 
iii. Illustrate the carbon 
cycle 
diagrammatically 
iv. List the importance of 
carbon in nature.         
 
 
 
  Assignment: Read about water cycle and decomposition in nature. 
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LESSON PLAN FOR CONTROL GROUP 5 
Subject      Biology  
Topic:       Water Cycle|Decomposition in Nature 
Class :     SS1 
Duration:    40 minutes 
Previous Knowledge:         Students have learned about carbon cycle and they have been 
breathing 
Behavioural Objective:  By the end of lesson the students should be able to: 
i. define water cycle. 
ii. explain the process of water cycling in nature 
iii. illustrate water cycle diagrammatically  
iv. explain what decomposition means  
v. name and explain the two classes of decomposers. 
vi. state the importance of water and role of decomposers in 
ecosystem  
Presentation 
Contents 
Water cycle and 
Decomposition in 
nature 
Time   
40 Minutes 
Teacher’s Activities 
 
 
Students’ Activities 
Step 1 
Definition of water 
cycle 
 
5 mins Students are allowed to suggest 
the definition of water cycle 
while the teacher modifies the 
definition as the continuous 
movement of water from the 
atmosphere to the earth and from 
the earth to the atmosphere  
 
Students attempt to 
define water cycle. 
 
 
Step 2 
 
Process of water 
cycling in nature  
10 mins The teacher tells the students the 
process the atmosphere receives 
water and the process the land 
receives water. 
The students listens and 
attempt mentioning 
some of the processes  
 
Step 3 
Importance of 
water to living 
5 mins  Teachers allows the students to 
suggest the importance of water 
to living organisms as the teacher 
Students attempt to 
mention the importance 
of water to living 
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organisms  guides them and list them on the 
board. 
organisms. 
 
 
Step 4 
Meaning of 
decomposers 
5 mins The teacher explains the meaning 
of decomposers as organisms 
mainly bacteria and saprophytes 
responsible for the breaking of 
dead organic materials which 
could be of plants and animals 
origin. They cause the remains of 
plants and animals to decay; they 
are grouped into two classes (i) 
micro-decomposers (ii) macro-
decomposers. 
Students listen to the 
teacher.  
 
Step 5 
Process of 
decomposition 
 
5 mins The teacher explains how the 
decomposers feed on decaying 
organisms to cause 
decomposition. 
Students listen. 
 
 
Step 6 
Role of 
decomposers in 
ecosystem 
5 mins The teacher  ask the students to 
mention the role of decomposers, 
he tells the students the roles of 
decomposers in the ecosystem 
Students also attempt to 
mention role of 
decomposers 
Evaluation  5 mins  i. Define water cycle  
ii. Explain the process of 
water cycling in nature 
iii. What are decomposers? 
Name the two classes of 
decomposers. 
iv. What are the importance 
of water to living 
organisms 
v. What are the roles of 
decomposers? 
 
 
 
Assignment: I. Illustrate the water cycle.    
2.    State the roles of decomposer 
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APPENDIX E 
Plateau State Students’ May/June (WASSCE) Biology Result Analysis for 2009 – 2017  
Year    No who sat     No of passes           % of passes                                                               
2009  32679        14489   44.3 
2010  35419         14678   41.44 
2011  45459         22235   48.91 
2012  32744        16429   50.17 
2013  46727       20441   43.75 
2014  36832       13490   36.63 
2015  27752       12379   44.61 
2016  24140       15955   66.09 
2017  21601       12823   59.36 
 
Source: Plateau State Ministry of Education, Resource Center Jos. 13/06/2019 
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APENDIX F 
Population of Government Senior Secondary School One (SS1) Students in 
the five ADO’s of the Central Educational Zone of Plateau State. 
                                Number of      Number of    Number of      Total population 
of  
S/N       ADO          schools            males             female              students. 
 
1.      Pankshin            23                         561                  412                        973 
2.      Mangu                22                         512                  473                        985 
3.      Bokkos               25                         477                  607                       1084 
4.      Kanke                 17                         556                  443                        999 
5.      Kanam               20                         800                  366                       1166 
         Total                107                       2906                 2301                     5207 
   
 Source: Plateau State Ministry of Education, Central Education Zone Statistic 
section Pankshin  9th March, 2017. 
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                                                  APPENDIX G 
Details of Schools Involved in the Study 
Area Directorate Office             Name of school                Number of SS1 students in the School 
  Bokkos                                    1) G.S.S Bokkos                                18 
                                                  2) G.S.S Kopyal                                 31 
Kanke                                      1) G.S.S Forkhir                                   96 
                                                   2) G.S.S Kabwir                                 58 
                                                  
 Pankshin                                1)  G.S.S Bet-Pankshin                         170 
                                               2)  G.S.S M/Chip                                     58 
Total                                                                                                    945 
 
 
Source: Plateau State Ministry of Education, Central Education Zone Statistics 
              Section Pankshin  9th March, 2017. 
 
 
 
 
Kanam                                       1) G.M.S.S Dengi                              145 
                                                                                          
                                                 2)  G.S.S Gidgid                                  120 
Mangu                                                                            
                                                1)  G.S.S Mangu                                   104 
                                                2)   G.S.S Pushit                                   145 
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APPENDIX H 
                Table of specification on Ecology Achievement Test (EAT) 
Contents Cognitive 
Remembering 
30% 
Understanding 
5o% 
Thinking 20% Total 
 
Autotrophs  
Heterotrophs and 
Decomposers 20% 
         3          5            2 10 
Food chain, food 
web and trophic 
level 30% 
         5          7            3 15 
Pyramid of 
number, energy 
transformation and 
pyramid of energy 
30% 
          5            7             3 15 
Nutrient cycling in 
nature 20% 
            3            5             2 10 
TOTAL           16           24            10 50 
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APPENDIX I 
Validation of instruments 
Prof/Associate prof/ Dr………….…………………………………. 
…………………………………………………………… 
 
Dear Sir/Madam 
                                                           ITEM VALIDATION 
I am a Ph.D student with Benue State University, Makurdi. I am working on the topic Effect of 
computer simulation and field trip instructional strategies on achievement and interest of 
Secondary School Students in Ecology. I intend to determine and compare the achievement and interest 
of Students in Ecology when taught using computer simulation strategy and when taught using field trip 
strategy in Plateau Central Education Zone. 
Attached are the questions I intend to test from the students. 
Sir/Madam, I kindly need your inputs regarding the validity of the instruments Ecology 
Achievement Test (EAT) and Interest in Ecology Inventory (IEI). 
Thanks in anticipation of your consideration. 
                                                                                                                            ---------------------------------- 
                                                                                                                             Christiana Fwenji Zumyil 
   (Student). 
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APPENDIX K 
Item Analysis for Ecology Achievement Test (EAT) 
Item No U L N P=(U+L)/N X 100 Decision 
1 14 12 48 54% Accepted 
2 11 19 48 65.50% Accepted 
3 18 20 48 79% Accepted 
4 6 4 48 21% Rejected 
5 7 8 48 31.30% Accepted 
6 2 1 48 6.30% Rejected 
7 16 19 48 73% Accepted 
8 14 6 48 42% Accepted 
9 19 24 48 89.60% Rejected 
10 5 10 48 31.30% Accepted 
11 17 14 48 64.60% Accepted 
12 20 25 48 94% Rejected 
13 14 14 48 58.305 Accepted 
14 10 14 48 50% Accepted 
15 9 3 48 25% Accepted 
16 17 11 48 58% Accepted 
17 16 11 48 56.30% Accepted 
18 2 7 48 19% Rejected 
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19 15 14 48 60% Accepted 
20 9 9 48 38.9% Accepted 
21 6 18 48 50% Accepted 
22 17 20 48 77.10% Accepted 
23 13 11 48 505 Accepted 
24 15 7 48 46% Accepted 
25 8 3 48 23% Rejected 
26 4 9 48 27% Accepted 
27 7 10 48 36% Accepted 
28 14 16 48 63% Accepted 
29 16 18 48 71% Accepted 
30 10 12 48 46% Accepted 
31 7 7 48 29.20% Accepted 
32 16 11 48 56.30% Accepted 
33 12 13 48 52.10% Accepted 
34 4 9 48 27% Accepted 
35 8 13 48 43.60% Accepted 
36 7 9 48 33.30% Accepted 
37 13 11 48 50% Accepted 
38 10 13 48 48% Accepted 
39 14 20 48 71% Accepted 
40 10 5 48 31.30% Accepted 
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41 9 6 48 31.30% Accepted 
42 15 8 48 48% Accepted 
43 17 20 48 77.70% Accepted 
44 11 7 48 38% Accepted 
45 5 7 48 25% Accepted 
46 12 7 48 40% Accepted 
47 14 12 48 54.20% Accepted 
48 19 12 48 65% Accepted 
49 7 7 48 23% Rejected 
50 14 25 48 81.30% Rejected 
 
P is the item difficulty index. 
U is the upper ability group who passed the item. 
L is the lower ability group who passed the item. 
N is the number of students in either the upper or lower ability group. 
 For the purpose of this research the acceptable range is 25% - 80%. Consequently, items 
with P value lower than 25% or higher than 80% are rejected.  
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APPENDIX L 
PILOT STUDY RESULT 
RELIABILITY RESULT FOR ECOLOGY ACHIEVEMENT TEST (EAT) 
 
SCALE: ALL VARIABLES 
 
 
Case Processing Summary 
       N % 
Cases Valid 31 100.0 
Excludeda 0 .0 
Total 31 100.0 
a. Listwise deletion based on all variables in the 
procedure. 
 
Reliability Statistics 
Cronbach's 
Alpha N of Items 
.805 20 
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Correlations 
  Field post test EAT POST TEST 
 Pearson Correlation 1 .768** 
Sig. (2-tailed)  .000 
N 30 26 
 Pearson Correlation .768** 1 
Sig. (2-tailed) .000  
N 26 26 
**. Correlation is significant at the 0.01 level (2-tailed). 
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APPENDIX M 
 
172 
 
 
173 
 
APPENDIX N 
DATA ANALYSIS 
Frequency Table 
Location 
  
Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid Urban 64 60.4 60.4 60.4 
Rural 42 39.6 39.6 100.0 
Total 106 100.0 100.0  
 
Method 
  
Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid Computer Simulation 34 32.1 32.1 32.1 
Field Trip 42 39.6 39.6 71.7 
Conventional Lecture 
Method 
30 28.3 28.3 100.0 
Total 106 100.0 100.0  
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RQ 1 
Method PreTest PostTest 
Computer Simulation Mean 36.0294 57.7941 
N 34 34 
Std. 
Deviation 
12.45716 13.74173 
Field Trip Mean 34.0952 54.7857 
N 42 42 
Std. 
Deviation 
11.19627 13.35361 
Conventional Lecture 
Method 
Mean 38.5000 43.1333 
N 30 30 
Std. 
Deviation 
12.09944 12.42837 
Total Mean 35.9623 52.4528 
N 106 106 
Std. 
Deviation 
11.89071 14.41767 
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RQ 2 
Method PreInterest PostInterest 
Computer Simulation Mean 2.8779 3.5147 
N 34 34 
Std. 
Deviation 
.45763 .62262 
Field Trip Mean 2.2726 2.9845 
N 42 42 
Std. 
Deviation 
.62996 .58773 
Conventional Lecture 
Method 
Mean 1.9717 2.1983 
N 30 30 
Std. 
Deviation 
.54767 .52251 
Total Mean 2.3816 2.9321 
N 106 106 
Std. 
Deviation 
.66042 .77263 
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                             RQ 3 
Location1 PreTest1 PostTest1 
Urban Mean 39.4091 62.0455 
N 22 22 
Std. 
Deviation 
11.29121 12.95221 
Rural Mean 29.8333 50.0000 
N 12 12 
Std. 
Deviation 
12.54688 11.99242 
Total Mean 36.0294 57.7941 
N 34 34 
Std. 
Deviation 
12.45716 13.74173 
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RQ 4 
Location1 PreInterest1 PostInterest1 
Urban Mean 2.8705 3.8545 
N 22 22 
Std. 
Deviation 
.48884 .42001 
Rural Mean 2.8917 2.8917 
N 12 12 
Std. 
Deviation 
.41442 .41442 
Total Mean 2.8779 3.5147 
N 34 34 
Std. 
Deviation 
.45763 .62262 
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RQ 5 
Location2 PreTest2 PostTest2 
Urban Mean 32.5600 52.1200 
N 25 25 
Std. 
Deviation 
9.87455 11.50116 
Rural Mean 36.3529 58.7059 
N 17 17 
Std. 
Deviation 
12.87896 15.20183 
Total Mean 34.0952 54.7857 
N 42 42 
Std. 
Deviation 
11.19627 13.35361 
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RQ 6 
Location2 PreInterest2 PostInterest2 
Urban Mean 2.4780 3.0320 
N 25 25 
Std. 
Deviation 
.55754 .58218 
Rural Mean 1.9706 2.9147 
N 17 17 
Std. 
Deviation 
.62276 .60667 
Total Mean 2.2726 2.9845 
N 42 42 
Std. 
Deviation 
.62996 .58773 
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Univariate Analysis of Variance 
Between-Subjects Factors 
  Value Label N 
Method 1 Computer 
Simulation 
34 
2 Field Trip 42 
3 Convention
al Lecture 
Method 
30 
s 
HO 1: Tests of Between-Subjects Effects 
Dependent Variable:PostTest     
Source 
Type III Sum 
of Squares Df Mean Square F Sig. 
Corrected 
Model 
19668.595a 3 6556.198 309.933 .000 
Intercept 1970.983 1 1970.983 93.175 .000 
PreTest 15864.428 1 15864.428 749.963 .000 
Method 5913.996 2 2956.998 139.787 .000 
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Error 2157.669 102 21.154   
Total 313464.000 106    
Corrected Total 21826.264 105    
a. R Squared = .901 (Adjusted R Squared = .898)   
 
 
 
 
Pairwise Comparisons 
Dependent Variable:PostTest 
   
(I) Method (J) Method 
Mean 
Difference (I-
J) Std. Error Sig.a 
Computer Simulation Field Trip .986 1.064 .356 
Conventional Lecture 
Method 
17.244* 1.156 .000 
Field Trip Computer Simulation -.986 1.064 .356 
Conventional Lecture 
Method 
16.259* 1.112 .000 
Conventional Lecture 
Method 
Computer Simulation -17.244* 1.156 .000 
Field Trip -16.259* 1.112 .000 
Based on estimated marginal means    
a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to 
no adjustments). 
*. The mean difference is significant at the .05 level.   
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Univariate Analysis of Variance 
Between-Subjects Factors 
  Value Label N 
Method 1 Computer 
Simulation 
34 
2 Field Trip 42 
3 Convention
al Lecture 
Method 
30 
 
 
HO 2: Tests of Between-Subjects Effects 
Dependent 
Variable:PostInterest 
    
Source 
Type III Sum 
of Squares Df Mean Square F Sig. 
Corrected 
Model 
48.561a 3 16.187 116.936 .000 
Intercept 5.191 1 5.191 37.503 .000 
PreInterest 20.753 1 20.753 149.920 .000 
Method 5.636 2 2.818 20.359 .000 
Error 14.120 102 .138   
Total 973.970 106    
Corrected Total 62.681 105    
a. R Squared = .775 (Adjusted R Squared = .768)   
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Pairwise Comparisons 
Dependent Variable: PostInterest    
(I) Method (J) Method 
Mean 
Difference (I-
J) Std. Error Sig.a 
Computer Simulation Field Trip .042 .095 .660 
Conventional Lecture 
Method 
.585* .111 .000 
Field Trip Computer Simulation -.042 .095 .660 
Conventional Lecture 
Method 
.543* .091 .000 
Conventional Lecture 
Method 
Computer Simulation -.585* .111 .000 
Field Trip -.543* .091 .000 
Based on estimated marginal means    
a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to 
no adjustments). 
*. The mean difference is significant at the .05 level.   
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Univariate Analysis of Variance 
 
Between-Subjects Factors 
  Value Label N 
Location1 1 Urban 22 
2 Rural 12 
 
 
HO 3: Tests of Between-Subjects Effects 
Dependent Variable:PostTest1     
Source 
Type III Sum 
of Squares Df Mean Square F Sig. 
Corrected 
Model 
5378.231a 2 2689.115 97.691 .000 
Intercept 1595.417 1 1595.417 57.959 .000 
PreTest1 4251.627 1 4251.627 154.455 .000 
Location1 46.668 1 46.668 1.695 .202 
Error 853.328 31 27.527   
Total 119797.000 34    
Corrected Total 6231.559 33    
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HO 3: Tests of Between-Subjects Effects 
Dependent Variable:PostTest1     
Source 
Type III Sum 
of Squares Df Mean Square F Sig. 
Corrected 
Model 
5378.231a 2 2689.115 97.691 .000 
Intercept 1595.417 1 1595.417 57.959 .000 
PreTest1 4251.627 1 4251.627 154.455 .000 
Location1 46.668 1 46.668 1.695 .202 
Error 853.328 31 27.527   
Total 119797.000 34    
a. R Squared = .863 (Adjusted R Squared = .854)   
 
Univariate Analysis of Variance 
 
Between-Subjects Factors 
  Value Label N 
Location1 1 Urban 22 
2 Rural 12 
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HO 4: Tests of Between-Subjects Effects 
Dependent 
Variable:PostInterest1 
    
Source 
Type III Sum 
of Squares Df Mean Square F Sig. 
Corrected 
Model 
11.334a 2 5.667 120.468 .000 
Intercept 1.060 1 1.060 22.543 .000 
PreInterest1 4.135 1 4.135 87.906 .000 
Location1 7.443 1 7.443 158.210 .000 
Error 1.458 31 .047   
Total 432.800 34    
Corrected Total 12.793 33    
a. R Squared = .886 (Adjusted R Squared = .879)   
 
 
Univariate Analysis of Variance 
Between-Subjects Factors 
  Value Label N 
Location2 1 Urban 25 
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Between-Subjects Factors 
  Value Label N 
Location2 1 Urban 25 
2 Rural 17 
 
HO 5: Tests of Between-Subjects Effects 
Dependent Variable:PostTest2     
Source 
Type III Sum 
of Squares Df Mean Square F Sig. 
Corrected 
Model 
6391.040a 2 3195.520 135.458 .000 
Intercept 1206.776 1 1206.776 51.155 .000 
PreTest2 5952.138 1 5952.138 252.310 .000 
Location2 58.781 1 58.781 2.492 .123 
Error 920.032 39 23.591   
Total 133373.000 42    
Corrected Total 7311.071 41    
a. R Squared = .874 (Adjusted R Squared = .868)   
 
 
188 
 
Univariate Analysis of Variance 
Between-Subjects Factors 
  Value Label N 
Location2 1 Urban 25 
2 Rural 17 
 
HO 6: Tests of Between-Subjects Effects 
Dependent 
Variable:PostInterest2 
    
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected 
Model 
11.125a 2 5.562 71.409 .000 
Intercept 2.479 1 2.479 31.821 .000 
PreInterest2 10.985 1 10.985 141.030 .000 
Location2 .969 1 .969 12.439 .001 
Error 3.038 39 .078   
Total 388.272 42    
Corrected Total 14.162 41    
a. R Squared = .785 (Adjusted R Squared = .774)   
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APPENDIX Q 
PROCEDURE FOR COMPUTER SIMULATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Getting started 
This section presents information to help you get started with the program, such as making sure you have the proper 
system requirements before installing, how to activate the product, and how to get help. Additionally, you can further 
customize your Lectora experience by setting preferences before you get started creating title. 
 
Minimum System Requirements 
Be sure you meet the following minimum system requirements before installing the program: 
 Intel® or AMD® class processor 
 500MBfreeRAM 
 1.1GBfreeharddiskspacefortheapplication 
 Microsoft®.NETFramework4.0SP1 (required to install Camtasia Studio®;not required for the Lectora) 
 A monitor with a minimum resolution of 1024x768 
 
The program runs on the following operating systems: 
 Microsoft Windows s®XP 
 Microsoft Windows Vista® 
 MicrosoftWindows7 
 MicrosoftWindows8 
 MicrosoftWindows10 
 
Camtasia and Snagit included with LectoraInspire-only support Windows7, Windows 8 and Windows10.Internet courses 
produced by the program require Internet Explorer®8.0 or new erorany version of Mozilla Firefox™, Google Chrome™ 
or Apple Safari®. Mobile browsers in iOS® and Android® are also supported. Titles published for offline use can be 
written to external media such as CD-ROMs and Flash drives and requires one of the following operating systems: 
 Microsoft Windows®XP 
 Microsoft WindowsVista® 
 MicrosoftWindows7 
 MicrosoftWindows8 
 MicrosoftWindows10 
 
The program supports publishing to : 
 External media (CD-ROMs and Flash drives, for example)-offline use 
 Web servers(HTML) 
 Learning Management Systems(AICC,SCORM1.1,SCORM1.2,SCORM2004) 
 Learning Record Store (xAPI) 
 
 
                        APPENDIX Q 
PROCEDURE FOR COMPUTER SIMULATION 
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Getting Started  
Use this launch pad to get started using the program. You can start a title in several ways, access learning resources, and 
more. To open the Getting Started window: 
 On the Fileribbon, click Help and select Getting Started. 
 On the Help menu, click Getting Started. 
 Type Ctrl+N. 
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CHAPTER ONE 
INTRODUCTION 
1.1 Background to the Study 
Science is a systematic process of making inquiry about living and non living things in 
any environment. Michael (2012) states that human beings have always been curious to know 
more about the existence of things around them especially those which have life, thus the study 
of biology. Biology is the study of life in other words it is the essential study of plants and 
animals. The cardinal objectives of biology education at the secondary school level are that 
students at the end of their study should acquire adequate laboratory skills , meaningful and 
relevant knowledge, ability to apply scientific knowledge to every day life in matters of personal 
and community health and agriculture, reasonable and functional scientific attitudes 
(Cirfat,2014). In pursuance of these stated objectives, the contents and context of the curriculum 
place emphasis on field studies, guided discovery, laboratory techniques and skills along with 
conceptual thinking. The science teachers are the dominant factor which determines the degree 
of success of science curriculum delivery in schools (Okoye, 2014; Godfrey, 2016) . 
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The interdependency of man with living and non-living things within the ecosystem is 
fundamental to human existence. Human beings are in constant interaction with their 
environment right from birth. At home, they interact with their physical environment and 
manipulate the resources within their environment for their benefits. Human beings have been 
farming crops to provide food for themselves and there are a lot of plants around them that they 
feed on. There are other animals in the environment that human beings feed on and other animals 
(carnivores) feed on man and other animals (Okoye, 2014). This therefore means that ecology as 
curriculum content in Biology education should be given maximum attention. This is because 
ecology provides students the opportunities to practically interact with their physical 
environment for some level of mutual benefits (Toran, 2017; Michael, 2012). 
 
 
 
 
 
 Biology is a popular science subject taught at the Senior Secondary School level. 
According to Emmadiole and Okafor (2014); Uche, Abdullahi, Asogwa and Ofoegbu (2016), 
Biology is one of the core science subjects taught in all secondary schools in Nigeria. These 
authors further stated that Biology is favoured by most students because it deals with natural 
environment and the organisms living within them. This means that Biology should be 
 
 
 
 
 
 
meaningfully taught to Students in a real life and practical situation. This way, Students interest 
and achievement in Biology may be enhanced significantly. 
 The relationship among living organisms with one another and their environment is an 
aspect of biology called ecology. Ecology is a branch of biology that deals with the study of 
organisms in relation to their environment. Ecology as defined by Michael (2012), is the study of 
plants and animals in relation to their environment. Michael further states that ecology can be 
defined as a field of study which deals with the relationship of living organisms with one another 
and with the environment in which they live. Toran (2017) also defines ecology as the scientific 
study of the interactions between organisms and their environment. Ndu, Asun and Aina (2007) 
also define ecology as the study of the interrelationship that exists among organisms and between 
organisms and their environment. This means that the more students are exposed to their 
environment in Biology instruction, the more indepth knowledge and interest they may develop 
towards Biology as a subject (Ukpai, 2014). 
 A functioning ecosystem is an aspect of ecology. An ecosystem as defined by Michael 
(2012) is a basic functioning unit in nature. An ecosystem is made up of living organisms (plants 
and animals) and their non living environment. An ecosystem could be aquatic (water) or 
terrestrial (land).   
Biology as a subject is so wide and important that it is offered in most departments in 
secondary schools including science, commercial and art departments. However students’ 
performance in Senior School Certificate Examination (SSCE) which is conducted by West 
African Examination Council (WAEC) and the National Examination Council (NECO) has been 
below average (Njoku & Nwagbo, 2014). The rate of high failure of students in Biology has been 
 
 
 
 
 
 
attributed to inappropriate methods or strategies of teaching (Ezenduka & Achufusi, 2014; Njoku 
& Nwagbo, 2014). Students’ persistent low and under achievement in biology in SSCE has been 
observed much in literature (Okafor & Okeke, 2006; Ndioho, 2007; Ugbaja & Egbunonu, 2008, 
Samba & Eriba, 2012). These observations are more worrisome as the chief examiners’ reports 
of the West African Examination Council (2010, 2011, 2012, 2015 & 2016) reported that 
students had poor grasp or understanding of ecological concepts in biology. This could also be 
due to the technical nature of some of the major and complex topics in Biology like ecology, 
genetics, nervous system and circulatory system (Olumide, 2013). 
 This calls for need to improve students’ interests and achievements in Biology especially 
in the functioning ecosystem through the use of appropriate teaching strategies in Biology. This 
is because, one primary function of Biology teaching is to help students understand its concepts, 
principles, theories and laws. Hence, the professional teacher is expected to give useful and 
meaningful instruction to his/her students so as to educate them properly for the general benefit 
of the nation. Inyang (2006); Agboghoroma, (2009); Ibifiri, (2012); Joseph and Ihenko, (2012); 
Samzak, (2013) state that science which Biology is one of its branches is an essential tool for any 
nation’s progress and development. 
Unfortunately, Biology teaching in secondary schools has not been effective due to a 
number of reasons such as poor instructional methods, overloaded curriculum, lack of 
instructional materials, large class size just to mention but few.  For these reason, teachers simply 
adopt instructional approaches like the conventional explanatory method which neither leads to 
objective reasoning nor arouse interest in students. There is therefore the need to improve the 
teaching of Biology using practical and interesting strategies to enhance students’ interest and 
achievement in learning.  
 
 
 
 
 
 
Some science educators including Eriba (2004), Agboghoroma (2009), Ok (2009) and 
Lawal (2012), have stated that the attention of scientists and science educators has been focused 
on how to improve science instruction in schools. Okoye (2014) asserts that teaching has gone 
beyond the teacher standing in front of the learners to disseminate information to them without 
the learners’ active participation. Akinbobola and Afolabi (2010) state that the challenge in 
teaching is to create experiences that  actively involve students and support their thinking, 
explanation, communication and application of the scientific models needed to make sense of 
these experiences. There has been therefore significant shift of emphasis in science teaching 
from traditional content and factual acquisition of scientific knowledge to those which make 
students actively involved in learning science by doing. Ukpai (2014) suggests that Biology 
which is a practical subject requires the use of practical approach to teach its concepts so as to 
produce students that would be able to acquire   necessary knowledge, skills and competences 
that are needed to meet the scientific and technological demands of the society. 
 Ukpai further states that for some decades now, emphasis had shifted from teaching 
science for acquisition of knowledge to teaching for skill acquisition which for sure will lead to 
functional and effective living. Skill acquisition would be possible when practical approaches 
such as computer simulation and field trip strategies are used for lesson delivery rather than the 
conventional explanatory method.  
This is necessary because most of the conventional explanatory method presently used in 
teaching biology especially in secondary schools have not yielded much results judging from the 
poor performance of students in the West African Senior Secondary Certificate Examination 
(Nwagbo, 2008, & Uche; Abdullahi, Asogwa and Ofoegbu 2016). The conventional explanatory 
methods, according to Umar (2012) and Ukpai (2014), involves the presentation of concepts 
 
 
 
 
 
 
through talking, reading, note-taking and memorisation of facts without actually involving 
students in activities or practical works that would stimulate their interest to perform better. This 
is where alternative strategies like computer simulation and field trip instruction are brought to 
be in this study.  
  Computer simulation as a strategy for teaching is the use of computer to simulate 
something. This can be broken into two words; computer and simulation. Computer is an 
electronic device which is capable of receiving information (data) in a particular form and by 
performing a sequence of operations in accordance with a pre-determined but variable set of 
procedural instructions (programme) to produce a result in the form of information or signals.  
Simulation is something that is made to look, feel or behave like something else especially so 
that it can be studied. According to Okereke and Onwukwe (2011), simulations help a learner to 
understand complex systems in simplified, risk- free set ups. This is supported by Ezeudu and 
Ezinwanne (2013) who affirm that simulations are tools that facilitate learning through 
representation and practice in a repeatable focused environment.  
  Computer simulation is the usage of a computer for the imitation of a real world process 
or system (Techopodia). Computer simulation is a strategy that runs on a single computer or a 
network of computers to reproduce an information (Wikipedia). Computer simulation gives 
students the opportunity to take initiative when learning about a given topic. Simulations are 
important for formulating and improving the conceptual models that scientist and science 
teachers use in their practice and teaching (Olumide, 2013). For effective teaching of functioning 
ecosystem, the use of computer simulation and available natural resources in the environment to 
enrich instruction is very vital. These resources according to Ihiegbulem (2006) are available in 
our immediate local environment.  
 
 
 
 
 
 
Field trip is a strategy which involve taking students out of the four corners of the 
classroom to the field, garden, institutions, game reserve or park to study something that may not 
be brought to the class. Prem (2012) defines field trip as a visit to a place outside the regular 
classroom which is designed to achieve certain objectives which cannot be achieved as well by 
other means. Prem further stressed that field trips give opportunity for students to get out of the 
classroom and experience something new. The instructional places for field trip could be zoos, 
college, museums, wild life parks, game reserves, National parks, schools among others. 
Teaching and learning of Science Technology and Mathematics (STM) require intensive 
application of resources that would appeal to all the senses of perception to improve the 
effectiveness of instruction as well as maximize learning (Cirfat, Zumyil & Tongjura, 2006). 
These authors further stress that teaching resources help learners to learn faster and better.  The 
use of field trip method of teaching, supplies a concrete basis for conceptual thinking and 
provides high degree of interest for the students in the subject by offering a reality of experience 
which stimulates self activity on the part of the students.  This strategy also supplies necessary 
basis for the developmental learning to take place, making learning more permanent (Uduak & 
Inyang, 2008). 
 Ugbaja and Egbunonu (2008) state that biology teaching involves exposing students to 
several opportunities in order to understand different types of concepts, principles as well as 
expose students to direct physical materials that will make some meaning to the cognitive 
framework. The implication is that biology teaching must be effective and meaningful to achieve 
its goal. The use of computer simulation and field- trip in the teaching and learning of biology 
provides integrated experiences which may vary from concrete to abstract in the learners as it 
motivates and makes learners have interest in the subject (Biology). The computer simulation 
 
 
 
 
 
 
and field trip instructional strategies have the characteristics of holding the attention of almost all 
students in biology, because the living and non living things are found in the environment since 
students like playing with such components of biology with computer. Ecology is an aspect of 
Biology which deals with the study of living things called the “Biotic” and their habitat, 
environment or non living things called the “Abiotic” which interact with each other, the biotic 
also interact with each other in their environment. This is very crucial in teaching biology 
because it involves the study of plants and animals (living things) and how they interact with 
their living and non-living environments.  
The biology teacher is an indispensable human resource who has vital roles to play in the 
utilization of all other resources. Therefore, the biology must be aware of the various types of 
resources available and how to get them and the situations where they can be effectively put to 
use (Ige, 2000). The organisms found in the environment are very important resources for the 
teaching and learning of Biology. Science teaching and learning can only be meaningful and 
effective if backed up by the necessary resources to enrich the instruction. Resources are potent 
tools which could be used to effectively communicate science and enhance learning experiences 
of the learners (Ige, 2000). Ige also pointed out that, a look at the topics in the biology syllabus 
of the secondary school in Nigeria reveals that most topics fall under the areas of Ecology and 
applied Biology. Usually applied science can only be understood using resources which make 
reference to real life activities and experiences as may be encountered in the environment and 
community. 
Instructional materials are very useful in the teaching and learning process. Utulu (2007) 
states that the instructional materials help to arouse interest of the learners. The author further 
notes that they make teaching and learning more meaningful and that they enhance the learning 
 
 
 
 
 
 
of new concepts. Effective teaching enhances objective reasoning, critical thinking ability and 
creativity in students. These will enable students to connect what happens in the class and to 
what happens in the communities. Thus, knowledge and competences acquired in school should 
be applied in solving problems (Ukpai, 2014). Unfortunately, biology teaching in secondary 
schools has not been effective due to a number of reasons such as poor instructional methods, 
overloaded curriculum, lack of instructional materials, large class size just to mention but few. 
For these reason, teachers do simply adopt instructional approach like the conventional lecture 
method which neither leads to objective reasoning nor arouse interest in students.  
    Agogo (2009) states that interest is a fundamental factor that is necessary for effective 
science education. Agogo sees interest as quality that arouses concern or curiosity that holds 
one’s attention. Interest is a condition of wanting to know or learn about something or somebody 
(Agogo, 2009). The use of environmental resource during field trip for the teaching of Biology 
can arouse interest in learners as they can see or observe the organisms in their natural habitat 
and how they interact with one another in the environment. When learners are exposed to real 
life situations as observing the organisms in the environment as in the botanical or zoological 
garden, field or farm, they get first hand information about the organisms and the ecological 
interaction between the organism and the environment. Therefore, learners have better 
understanding of concepts and better retention, hence, it enhances their achievement in biology.  
Academic achievement refers to a student’s success in meeting short or long-term goals 
in education. Academic achievement means completing high school or earning a college degree. 
Academic achievement as defined by Crow and Crow in Nuthanap (2007) is the extent to which 
a learner is profiting from instructions in a given area of learning.  This is reflected by the extent 
to which skill or knowledge has been imparted to the learner. Academic achievement is 
 
 
 
 
 
 
knowledge acquired and skills developed in school subjects, which is generally indicated by 
marks obtained in tests in an annual examination (Sunitha, 2005). Academic achievement can 
be influenced by factors like parent’s education, parental occupation, type of school, location of 
school gender, teaching method and many other factors. 
Despite all efforts, including the use of innovative teaching methods to help science 
students achieve higher, such factor as school location still may pose some problems. Studies 
have shown that school location has significant effects on students’ achievement (Ok, 2009; 
Okereke & Onwukwe, 2011). Individual’s interest is understood to develop gradually and 
affects one’s knowledge and values over time (Onoja, 2016). Meaningful learning can only 
occur when students’ interest are developed and sustained.   
A school could be located in an urban or rural area (Ok, 2009). Location of a school 
(rural or urban) could have effect on a child’s ability to study and perform at the level expected 
of him/ her. In Plateau State, most schools located in the rural areas have shortage of qualified 
teachers, insufficient facilities and no seats in the schools. This is supported by Ok (2009) who 
states that in Nigeria, most rural based schools lack enough qualified teachers.  More often than 
not, they are poorly equipped and lack basic amenities. All these serve as inhibiting factors of 
good academic performance. Students in urban areas are often exposed to more social amenities 
such as electricity, radio, television, computers, mobile phones which they use to access 
facebook, twitter, youtube and other social media sites where they interact even with people 
beyond Nigeria. These students usually have access to computers as it can be seen that most 
schools in urban areas have computers and can as wekk operate them. Schools in rural areas do 
not often have computers, even if they have, there is usually no electricity.  They students 
usually are surrounded by farmlands and bushes. The rural schools can easily have access to 
 
 
 
 
 
 
organisms (plants and animals) in their environment which they can observe and see how they 
interact with one another in their environment.  Students in rural areas usually embark on field 
for field trips to learn without involving transport.  However, students in the urban areas may 
have to travel long distances for field trips which may involve transport.          
This research work therefore focused on the effects of computer simulation and field trip 
on the achievement and interest of students in ecology. The study also examined the effect of 
location of schools on the achievement and interest of the students in ecology. 
 
 
1.2  Statement of the Problem.  
Evidences show that there has been a persistent low achievement of students in Biology 
in external examinations such as the Senior Secondary Certificate Examination (SSCE). This 
trend has posed a lot of worry and concern to Biology experts and researchers over the years. 
The Chief Examiners’ Reports of the West African Examinations Council for eight years 
revealed that students have poor grasp or understanding of ecological concepts in Biology. 
           Ecology can be better studied in the environment but many biology teachers often use the 
laboratory and other teaching aids in the classroom only as their resources or the only resources 
for teaching biology.  The environment which contains great science in it has been seriously 
neglected for effective science teaching especially ecological concepts. This has become a 
serious problem such that students in secondary schools have concluded that science can only be 
taught in the classroom and in the laboratory, making the learning of biology looks difficult and 
 
 
 
 
 
 
abstract. Many biology teachers do not expose students to the real life experiences outside the 
class or laboratory. They make biology look difficult due to the use of foreign materials and 
failure to use what is available in their environment. Many schools located in the rural areas in 
Plateau State have shortage of qualified teachers, lack of facilities and basic amenities in the 
schools. This trend may affect the interest of students towards Biology instructions.  On the other 
hand, same schools in urban areas may not have adequate natural habitat for studying some 
biological concepts like ecology.  Therefore, considering the need to improve Students’ interest 
and achievement in Biology, alternative means should be sought. This is where the strategies of 
computer simulation and field trip instructions are brought to bear in this study.  
This study is aimed at comparing the effects of computer simulation and field-trip 
instructional strategies on the achievement and interest of secondary school students in ecology. 
The problem of the study therefore posed as question is: How will computer simulation and field 
trip instructional strategies enable students to have interest and achieve better in ecology 
irrespective of the location? How will computer simulation and field trip influence achievement 
in ecology among students from different school locations?    
1.3    Purpose of Study  
The purpose of this study was to compare the effect of computer simulation and field-trip 
instructional strategies on students’ achievement and interest on biology in Plateau Central 
Education Zone. Specifically, the objectives of the study were to: 
7. Compare students’ mean achievement in ecology when taught using computer 
simulation, field trip and conventional explanatory method. 
 
 
 
 
 
 
8. Compare students’ mean interest rating in ecology when taught using computer 
simulation, field trip and conventional explanatory method. 
9. Compare the mean achievement of students in urban and rural schools in ecology 
when taught using computer simulation strategy. 
10. Compare the mean achievement of students in urban and rural schools in ecology 
when taught using field trip strategy. 
11. Compare the mean interest rating of students in urban and rural schools in ecology 
when taught using computer simulation strategy. 
12. Compare the mean interest rating of students in urban and rural schools in ecology 
when taught using field trip strategy. 
1.4 Research Questions  
The following research questions guided the study 
7. What are the mean achievement scores of Biology students exposed to computer 
simulation, field trip and conventional explanatory method in ecology? 
8. What are the mean interest ratings of Biology students taught ecology using computer 
simulation, field trip and conventional explanatory method? 
9. What are the mean achievement scores of urban and rural students taught ecology 
using computer simulation? 
10. What are the mean interest ratings of urban and rural students taught ecology using 
computer simulation? 
11. What are the mean achievement scores of urban and rural students taught ecology 
using field trip? 
 
 
 
 
 
 
12. What are the mean interest ratings of urban and rural students taught ecology using 
field trip? 
1.5 Hypotheses 
The following null hypotheses were formulated and tested at 0.5 level of significance: 
7. There is no significant difference in the mean achievement scores of Biology students 
taught ecology using computer simulation strategy, field trip and conventional 
explanatory method 
8. There is no significant difference in the mean interest ratings of Biology students 
taught ecology using computer simulation strategy, field trip and conventional 
explanatory method 
9. There is no significant difference between the mean achievement scores of urban and 
rural students taught ecology using computer simulation. 
10. There is no significant difference between the mean interest ratings of urban and rural 
students taught ecology using computer simulation. 
11. There is no significant difference between the mean achievement scores of urban and 
rural students taught ecology using field trip. 
12. There is no significant difference between the mean interest ratings of urban and rural 
students taught ecology using field trip. 
1.6     Significance of the Study  
It is hoped that the outcome of this study may be of great importance to Biology teachers, 
students, and curriculum planners. The Biology teacher may benefit from the study as it provides 
him/her with a better understanding of using the computer simulation and field trip for teaching 
 
 
 
 
 
 
functioning ecosystem. The study may help the teachers to use the environmental resources to 
teach the students things that would have been abstract with ease as they are found in the 
environment when on a field trip. The study may sensitize the teachers on the best strategy for 
teaching functioning ecosystem. 
The students might also benefit from the study because; they could have the opportunity 
to develop the skill of observation and ability to identify the different organisms in the 
environment. They may also touch them and feel them. Therefore, they could enhance the 
understanding and retention of what they learn. Another significance of this study to the students 
is that they may have the opportunity to observe the living things in their natural environment, 
how they interact with one another and how they interact with the non-living components of the 
environment. This study could also give students the opportunity to use and play the simulation 
in the computer. The knowledge gained by the students in functioning ecosystem may equally 
help them answer questions from this area in their internal and external certificate examinations. 
Curriculum planners may benefit from this study especially in the area of activities for 
each topic. The findings may help the curriculum planners to focus on the use of computer 
simulation and field trip for the teaching and learning of ecology and science related subjects. All 
these could lead to increase in students’ achievement in biology, as well as improve their interest 
in ecology. 
1.7 Scope of the Study  
            This study focused on the comparative effectiveness of using computer simulation, field 
trip and the conventional lecture strategies on students’ achievement and interest in ecology. The 
 
 
 
 
 
 
study covered the central education zone of Plateau State. The zone comprises five local 
government areas of Pankshin, Mangu, Bokkos, Kanke and Kanam. 
The content Scope was delimited to computer simulation strategy, field trip strategy and 
conventional lecture method. This enabled the researcher to effectively control the research 
conditions and manipulated the treatment and controlled aspects of the independent variables and 
its effect on the dependent variables. The study also focused on SS1 students located in both 
urban and rual areas.   The preference for SS1 students was because they had just been 
introduced to biology as a subject.  Therefore introducing the computer simulation strategy and 
field trip strategy could help in establishing an effective foundation of teaching and learning of 
biology to improve and enhance interest and achievement ecology. Besides, using SS1 class gave 
the researcher enough time to expose them to the treatment because there was no interruption 
since, it was not a certification class. The topics covered in the study included autotrophs, 
heterotrophs, decomposers, food chain, food web, pyramid of numbers, energy and energy 
transformation in nature and nutrient cycling in nature.  
1.8. Operational Definition of Terms  
             The following terms are defined in the context of this study 
Resources: Resources are things (both human and material), that improve the effectiveness of 
instructions. 
Environment: Environment refers to the surroundings of humankind. Generally, it refers to the 
biological, physical and social things on the Earth or in inhabitable space outside the Earth’s 
atmosphere. 
 
 
 
 
 
 
Environmental Resources: Environmental resources are the botanical gardens, field (plants and 
animal and the habitat) that are used for field trip.  
 Computer simulation: Computer simulation is a simulation run on a computer to produce 
imitation or representation, of the real situation. 
Field Trip: Field trip is an excursion taken outside the classroom for the purpose of making 
relevant observations and also for obtaining some specific information. 
Interest: Interest is a quality that attracts attention, concern or curiosity as well as the feeling, 
disposition or desire that students have which makes them to study. 
School location: School location refers to where the school is situated (urban or rural).      
Conventional explanatory method: a teacher-centered teaching approach using expository 
strategy where the teacher does most of the talking and the students listen. This method 
encourages passive participation of students in learning and is used in this research to teach the 
control group. 
Field Trip:  Field trip is an instructional strategy whereby the teacher takes the students outside 
the classroom to the field, biological garden, game reserves, forest reserves, and pond to study 
some phenomena in their real situation. 
Ecology Achievement Test ( EAT) : This formed the students’ aggregate Scores in the 
Achievement Test developed by the researcher. 
Ecology Interest Inventory ( EII) : This has to do with the questionnaire on students’ level of 
interest towards ecology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER TWO 
REVIEW OF RELATED LITERATURE 
2.1  Introduction 
This chapter reviews literature on the important variables of this study. The chapter is 
organised under the theoretical framework, conceptual frame work, empirical studies and 
summary. 
2.2  Theoretical Framework. 
 
 
 
 
 
 
The theoretical framework for this study was based on Hull’s theory of drive reduction, 
Bruner’s learning theory in education, and Ausubel’s subsumption theory of learning.  
2.2.1 Hull’s Theory of Drive Reduction 
Hull propounded ‘the drive reduction theory’ of motivation in (1942). The theory is 
known as drive reduction theory of reinforcement (1952). According to Hull, behavior occurs in 
response to ‘drives’. When the goal of the drive is attained, the drive is reduced, at least 
temporarily. When needs or drive stimuli develop, the organism acts and the action brings 
reduction in the needs or drive stimuli. The theory focuses on how motivation originates from 
biological need or drives. In this theory, Hull proposed a person’s as an external display of his 
desire to satisfy his physical deficiencies (Sincero, 2012). One of the major tenets of Hull’s drive 
reduction theory is that the learner is actively involved in learning. The learner wants to learn or 
study something. 
In this study, the drive is the use of computer simulation and taking the students to the 
garden with other relevant, to observe organisms in their environment (Field trip). This will 
stimulate the students’ innate curiosity thereby enable them to develop interest in Biology and 
achieve better. 
2.2.2 Bruner’s Learning Theory in Education (1960) 
Bruner propounded the learning theory of education in 1960. Bruner stated a hypothesis 
that any subject can be taught effectively in some theoretically honest form to any child at any 
stage of development. Bruner meant here that instruction should be directed through meaningful 
learning and not rote learning. The theorist recommends learning by doing, by acting or by 
 
 
 
 
 
 
behaving doing something active that one can control. To Bruner, important outcomes of 
learning include not just the concepts, categories and problem-solving procedures invented 
previously by the culture, but also the ability to “invent” these things for oneself. According to 
Mcleod (2012), Bruner explained how this was possible through the concept of the spiral 
curriculum, which involved information being structured so that complex ideas can be taught at a 
simplified level first, and then re-visited at more complex levels later on. Therefore subjects will 
be taught at all levels of gradually increasing difficulty. Ideally teaching this way should lead the 
children being able to solve problems by themselves. 
This implies that learning relies upon images or pictures such as the use of computer 
simulation in this study to represent information that can be interpreted and used as a basis for 
action learning and the observation of organisms in their natural environment. During field trip, 
teachers could help students to discover the relationship between bits of information. 
 
2.2.3 Ausubel’s Subsumption Theory of Learning (1968) 
Ausubel’s propounded the subsumption theory of learning in 1968. The theory centres on 
the process of meaningful learning. This theory states that meaningful learning occurs when new 
knowledge is consciously linked to existing concept (which Ausubel refers to as the 
‘’subsumers’’) the learner already knows. In other words, optimum meaningful learning occurs 
when what is learned can be related clearly to what is already known. Where the subsumers do 
not exist, he recommends the use of what he calls “advance organizer”  
Advance organizer is in the form of introductory material presented in advance of the 
learning itself, to link already known material to the new material to be learnt. Ausubel uses the 
 
 
 
 
 
 
term “subsumption” to suggest how the existing knowledge of the learner interacts with the new 
knowledge. Ausubel indicates that his theory applies only to reception (expository) learning in 
school setting. He distinguishes reception learning from rote-learning and discovery learning. 
Rote-learning does not involve subsumption, and discovery learning requires the learner to 
discover information through problem-solving. Ausubel believed that children have a natural 
tendency to organize information into a meaningful whole. Children should first learn a general 
concept and then move towards specifics. 
 The principles of Ausubel’s meaningful reception learning theory within a classroom 
setting include: 
v. The most general ideas of a subject should be presented first and then progressively 
differentiated in terms of details and specificity. 
vi. Instructional materials should attempt to integrate materials with previously presented 
information through comparisons and cross-referencing of new and old ideas. 
vii. Instructions should incorporate advance organizers when teaching new concepts. 
viii. Instructors should use a number of examples and focus on similarities and differences. 
     The implication of Ausubel’s theory to science teaching is for the teacher to ‘tie’ new 
materials to what the learner already knows (subsumers). The teacher can use such subsumers or 
employ appropriate ones for the learner in the form of carefully developed advance organizers. 
The advance organiser can be a question, a demonstration using resources, exposing the learners 
to the field or biological garden, or computer simulation, a definition, an analogy or even a film. 
For example, an analogy such as a wall built of concrete blocks which are made up of numerous 
 
 
 
 
 
 
block units, some modified to serve particular functions can be used as an organizer 
(comparative) to introduce the concept of a cell in multicellular organisms. 
Ausubels theory implies that, for a student to meaningfully learn a new concept of Nitrogen 
cycle for instance, he/she must have some available concept of root nodules of legumes in the 
environment, lightening and have been seeing animals such as rodents feeding on the leguminous 
plants. Similarly, relating the definition of a carnivore to the mode of feeding would have no 
meaning if the student does not have primary concepts of the types of teeth (incisors, canines, 
premolar, and molars) and their functions. Exposing students to observe organisms in the garden, 
field and pond can serve as an organizer to meaningfully learn ecosystem. 
5.7   Conceptual Framework 
Under the conceptual framework, concepts considered relevant to the study are discussed. 
These include: computer simulation, field trip, environment and environmental resources. Others 
include concept ecology, effective science instruction, achievement, interest and location 
.   
5.7.1 Computer Simulation 
Simulations are tools that facilitate learning through representation and practice in a 
repeatable, focused environment (Ezeudu & Ezinwanne, 2013). Computer simulation is the 
discipline of designing a model of an actual or theoretical physical system, executing the model 
on a digital computer and analyzing the execution output (Fishwick, 1995). He further stressed 
that simulation embodies the principle of learning by doing.  Nwafor & Abonyi (2016) affirm 
that simulation is conceived as a representation of the behavior or characteristics of a system 
 
 
 
 
 
 
through the use of another outlet especially a computer programme designed for a purpose. 
Simulation includes plays, games, computer program that encourage students to become active 
participants in the classroom. Using instructional Simulation brings into the classroom aspects of 
the world or universe that are too expensive, dangerous, difficult, too slow or too fast in 
occurrence to be experienced first hand (Coulter, 2009;  Nwafor & Abonyi).  
               Computer simulation is the use of computer to simulate something. Simulation is 
something that is made to look, feel or behave like something else especially so that it can be 
studied. Computer simulations give students the opportunity to take initiative when learning 
about a given topic (Olumide, 2013; John, Robert & Isreal, 2013). According to Ezeudu and 
Ezinwanne (2013), simulation helps to identify and understand factors which control the system 
and or to predict the future behavior of a system. Ezeudu and Ezinwanne (2013) further state that 
simulation can be inferior substitute imitating and original or a display of not real behaviors. 
They further state that simulation can be classified in many ways as follows: 
- Physical simulation: Here the physical object is presented on a screen and the students learn 
about it. For example when electrons are displayed to observe the influence of temperature. 
Here the students can manipulate the temperature to s ee its effects in the movement of 
electrons. 
- Process simulations: Processes that are not visible can be demonstrated using process 
simulations. For example how population grows and decline or rise and fall of stock 
exchange. 
- Procedural simulations: Here procedures are followed in other to understand sequence of 
events. Students can be asked to follow a set of procedures in observing reaction rates which 
end in a particular product. 
 
 
 
 
 
 
- Situational simulation: This has to do with attitudinal and behavioral changes of people. 
The students use this simulation to explore the effects of different approaches to a problem.  
Tippler in Ezeudu and Ezinwanne (2013) pointed out that simulation has three types 
namely; 
- Live simulation: This shows human behavior in real life. Example is training of soldiers in 
war games. 
- Virtual simulation: Simulation occurs in a computer controlled setting. For example a pilot 
flying and aircraft but is controlled from the control room. 
- Constructive simulations: this does not involve humans or equipments but by proper 
sequencing of events for example weather changes like wind directions or water waves and 
be controlled through application of temperatures and pressures. (Institute of simulation and 
Training(SIT) University of Florida   in Ezeudu and Ezinwanne (2013). 
6 Field trips 
Field trip is very important in science teaching especially Biology. Field trip according to 
Cirfat (2014) is an excursion taken outside the classroom for the purpose of making relevant 
observations and also for obtaining some specific information. Field trip is a teaching strategy in 
biology which is done by taking students out to the field to provide firsthand experience of 
organisms in their natural environment (Zumyil, 2016; Amosa, Ogunlade & Atobalete, 2015). 
Amosa, Ogunlade and Atobatele (2015), state that the use of field trip in teaching and learning 
helps to bring about effective and efficient learning. Zumyil (2016) agreed that if properly 
planned, field trips afford the students opportunity to become actively engaged in observing, 
collecting, classifying, studying relationship and manipulating objects and also have better 
understanding of certain concepts and phenomena. It is one of the most enjoyable and exciting 
 
 
 
 
 
 
experience for students studying science especially Biology (Zumyil, 2016). Prem (2012) defines 
field trip as a visit to a place outside the regular classroom which is designed to achieve certain 
objectives, which cannot be achieved as well by using other means. This means that field trip 
makes one gain experience and active participation and engagement. According to Prem (2012), 
the purpose of field trip is to enhance the curriculum, give students experiential learning 
experiences, concrete skills such as note taking, involvement in a real world experience which 
makes learning more meaningful and memorable. Prem further states that field trips can add 
variety to the regular instructional program and help students appreciate the relevance and 
importance of what they learn in the classroom. Prem (2012) outlines the following as the futures 
of field trip; 
6. It facilitates the learning of abstract concepts. 
7. Motivates students through increased interest and curiosity. 
8. Increases student-student and student-teacher social interaction. 
9. Provide an opportunity to involve students, parents and teachers in the instructional 
program. 
10. Develops social awareness. 
Igboegwu (2016) sees field-trip as a journey to a place away from their normal 
environment. Field-trip extends the teaching – learning process outside the classroom and brings 
students to a direct contact with real- life objects, phenomenon and events in a natural setting ( 
Denen & Isah, 2015).  Field experience makes demand of all senses thus, the students gain 
complete picture of the concept than from any other methods of teaching science. Omeodu and 
Abara (2018) state that, field trip encourage effective learning and provide experience to a high 
extent. Prem (2012), also outlines the purpose of field trip as follows: 
 
 
 
 
 
 
7. Field experience makes demand of all senses thus, the students gain complete picture 
of the concept than from any other methods of teaching science. It enhance the 
curriculum. Field trips are rich in educational possibilities as students learn from 
actual hands-on experiences, rather than by simply reading or hearing about 
something. Involvement in a real world experience makes learning more meaningful 
and memorable. 
8. It gives students experiential learning experiences. Involvement in real world 
experience makes learning more meaningful and memorable. . As a result the students 
will have more concept of the topic as they have learnt through their hand-on 
experiences. 
9. It provides concrete skills such as note taking. Students have to develop questions to 
be asked, write reports or thank you letters after the trip, or evaluate their experiences. 
By doing such activities, students will develop various skills such as note taking 
skills, speaking skills, writing skills will be enhance. 
10. Involvement in a real world experience makes learning more meaningful and 
memorable. 
11. Field trips can add variety to the regular instructional program; they tend to be special 
and enjoyable learning experiences, ones which develop positive attitudes in students 
toward related classroom activities. Field trips are rich in educational possibilities 
because students learn from firsthand experiences, rather than by hearing about 
something. 
12. Field trips help students to appreciate the relevance and importance of what they learn 
in the classroom. For example determining blood type is a skill, which can be learned 
 
 
 
 
 
 
in a school laboratory setting, however students may not learn the importance of this 
skill until they observe what goes on in a real hospital where life and death of real 
patients may depend on this skill.  
2.3.2 Environment and Environmental Resources 
Environment is an important factor that influences interest and learning outcome. 
Environment as defined by English mini dictionary, is the surroundings in which a person, 
animal or plant lives. Environment is a free teaching and learning resource like ecosystem, clean 
water, land use, environmental protection, maps ------  
 Environment can be defined as the surroundings in which people, plants, animals live 
and where schools are built. In the surroundings, there are so many resources for the teaching 
and learning of science especially Biology. Environmental resources according to Edet and 
Inyang (2008) are resources whose primary functions are to facilitate the teaching and learning 
of skills, facts, concepts, principles, generalization, values and attitudes in sciences. 
Environmental resources as further stated by Edet and Iyang (2008) are classified into human 
(science educators, teachers, technicians, medical doctors and researchers) and community 
resources (factories, industries, and companies which are located in the neighborhood of the 
schools which provides very valuable resources for teaching biology). Beside industrial 
establishment, community resources like forests, ponds, rivers, markets, wild life park, museum 
and hospital among others, environmental resources play major role in the teaching and learning 
of Biology. 
Biology is the science that studies living organisms and how they interact with one 
another and with their environment (Raven, Johnson, Loses & Singer, 2005). Biology seeks to 
 
 
 
 
 
 
explain the nature, functions, reproductions and the place of living organisms including man in 
their environment. Biology has an edge over other science subjects. This is because according to 
James and Pemida (2002) biology can be taught and verified within the four walls of the school 
laboratory, and besides, it can also be studied in open field bush, parks and other places where 
life exists. 
 Our environment is blessed with natural resources for the study of biology. The natural 
resources when harnessed and utilized by biology teachers will help the students to observe, 
admire and manipulate the work of God by themselves, (Ihiegbulem, 2006). When we use these 
natural resources in our locality to supplement the teaching of biology it will greatly enhance 
teaching-learning process in biology. This is why Ihiegbulem (2006) believes that first hand 
experience in observing life around us is very vital.  
This implies that the use of local natural resources in the environment as instructional 
materials for teaching biology will no doubt enhance biology teaching and learning in schools 
and it will make the learner have interest in the subject (biology).  
2.3.3 The Concept of Ecology 
Ecology is a branch of Biology that deals with the study of organisms and their 
environment.  Ecology as defined by Ango (2003) is that branch of Biology that deals with the 
relationships living things have to each other and with their environment or surroundings. 
Ecology is the study of plants and animals in relation with their environment (Michael, 2008). 
Ecology makes the study of biology most interesting as it clarifies the issues and intricacies 
involved in life, survival and the importance of all factors (biotic and abiotic)in sustaining 
 
 
 
 
 
 
organisms and the environment (Ugbaja & Egbunonu, 2008). Some of the ecological concepts 
are discussed below: 
i.    Ecosystem 
Ecosystem is defined by Sarojini (2010) as a self-supporting unit that is made up of a 
living part and a non living part. Michael (2008) defines it as a community of plants and animals 
functioning together with their non living environment. An ecosystem may be small, for example 
a ditch, pond, an area on the school field or it may be a large ecosystem involving non-living 
things such as air, water and land. Ecosystem involves living things like plants and animals and 
non living things such as air, water and weather among others which interact with each other. 
The individual organism in the environment cannot live independent of the non living factor for 
a moment. This is because it is surrounded by very many factors and factors which affect its life. 
The plants and animals in the environment are called population (James & Pemida, 2000). 
Ecosystem can be effectively taught to students by taking them to a nearby farm to serve 
as a resource for teaching terrestrial ecosystem where plants and animals inhabit. In the farm, 
there is plant population like mango tree population, maize plant population, cassava plant 
population and also animal population like ant, snail, millipede, grasshoppers are available. As 
the students identify these organisms and study them in their natural habitat, the knowledge is 
mastered and retained. A Nearby catchment pit can also be used to illustrate aquatic ecosystem 
thereby allowing the students to identify the objects inside the catchment pits, as they observed, 
the knowledge is retained. Objects like algae, mosquito larvae, tadpoles, frog/toads, can be found 
in the catchment pits (Iheigbulem, 2006). 
 
 
 
 
 
 
ii. Association: This is the relationship between living organisms. Organisms exhibit the 
following types of association in their environment: symbiosis, commensalism, parasitism, 
predation, saprophytism and epiphytism (James & Pemida, 2000) 
iii. Symbiosis: This is an association between two species of organisms where both of them 
benefit from the association. The students can grasp this topic when the teacher illustrates this 
topic by using uprooted groundnut or crotalaria plant and show the students the root nodules 
which inhabit the bacterium. The roots of these plants provide protection and house the 
bacterium while the bacterium absorb the nitrogen from the atmosphere to soil for the plant to 
absorb, in that regard the two organisms benefit from each other (Ige, 2000). 
iv. Commensalism: It is an association between two species of organisms in which one 
(commensal) gains while the other (host) neither gains nor lost. This can be effectively taught by 
taking the students to cattle ranch or herds of cattle where white eaglets perch on the cattle’s 
back. In this manner the white eaglets are carried from one place to another while the cattle 
neither gains nor lost (James & Pemida, 2000). 
v. Parasitism: It is an association between two species of organisms in which one of the 
species benefit (parasites) while the other (host) is harmed. The common example to teach 
parasitism is the relationship between ticks and cow, dog, cat etc. the ticks live on these 
mammals and suck their blood causing lost of blood in them i.e harm them. Another example is 
the relationship between mosquitoes and man. The mosquitoes suck blood and transfer malaria 
parasite to man and on the other hand the man is harmed by suffering from malaria ( Sarojini, 
2010). 
 
 
 
 
 
 
vi. Predation: This is an association between two species of organisms in which one 
(predator) kills the other (prey) and uses it as food. This topic can be properly taught to students 
using cat and rat which are found in our homes. The cat (predator) kill and feed on the rat (prey), 
(Sarojini, 2010) 
vii. Saprophytism: It is an association between two species of organisms whereby one 
organism (saprophyte) lives on dead organism (the host). The teacher can effectively teach this 
topic by taking the students to where there is dead wood and some growing mushroom in the 
environment for the students to observe. In this association, the mushroom is the saprophyte 
while the dead wood is the host where mushroom derives its food (Michael, 2012). 
viii. Epiphytism: It is an association between two organisms where one the (epiphyte) lives 
on the other (host) plant and derives its nourishment from the host. This can be taught effectively 
outside the classroom by showing students mosses and lichen on the tree trunk or wall. When 
these materials in the environment outside the classroom are effectively harnessed the concept of 
association in ecology can be enhanced (Sarojini, 2010).  
2.3.4 Available Resources for Effective Teaching of Ecological Concepts 
Ecology as the branch of biology that studies living organisms and their relationship with 
each other and their environment can better be studied in the environment i.e the open field, 
bush, parks, biological garden, forest, pond and other places where life exist. The possible 
resources in the environment for ecological activities as found in new UNESCO source book of 
1975 include the following; 
i. An abandoned farm field: this offers the opportunity to observe the process of 
succession. The pioneer plants (i.e the earliest plants) that colonize or grow on the abandoned 
 
 
 
 
 
 
farm land first are replaced by other plants which are higher than them as the field changes with 
time. This replacement of population is called ecological succession. It is interesting to study the 
various stages of development and to infer what the intermediate stages must be. This is 
supported by Raven; Johnson; Losos, & Singer (2005) who state that when a wooded area is 
cleared and left alone, plants will slowly reclaim the area.  
ii. A forest near the school:- this can be used for discovering seasonal changes in animals 
and plants; studying the habits of plants and animals, finding out where animals live in the forest, 
seeing how animal and plant life depend on each other; seeing how physical parameters such as 
temperature, sunlight and moisture affect living things. This can be supported with this statement 
that living organisms are best studied in their natural habitat or environment (Edet & Iyang, 
2008; Iheibulem, 2006 &Ajaja, 2002). 
iii. A building Under Construction: this provides an opportunity to differentiate between 
the soil dug from the foundation and garden soil; how sewage is disposed of. Students can also 
observe moss plants growing on the walls of unroofed building that is left for long. 
iv. A Creek of Pond: This may be instructive for observing kinds of plant life and the 
adaptations of stems, roots, leaves, flowers and fruits to a moist or wet environment; learning 
how animals are adapted for life in or near water and contrasting this with land animals; 
observing how these animals and plants change as seasons change; observing the food getting 
and home-building habits of the animal life. This can be supported with the views of Edet and 
Inyang(2008)which state that Biology as the study of living things is best studied in the 
organisms natural habitats . It is the task of the Biology teacher to provide an ideal environment 
for students to learn in direct contact with nature most especially the ecological concepts or 
 
 
 
 
 
 
ecology in general. Edet and Inyang (2008) state the following claims which support the use of 
environmental resources in teaching: 
Environmental resources supply a concrete basis for conceptual thinking. 
They provide high degree of interest for the students in the subject.They offer 
a reality of experience which stimulates self activity on the part of the 
student.They supply necessary basis for the developmental learning hence 
make learning more permanent. 
 
A Biological Garden 
Biology seeks to explain the nature, functions, reproduction and the place of living 
organisms including man in the environment (James & Pemida, 2000). Therefore, biology is 
better studied in the environment (biological garden). When students are exposed to the botanical 
garden to enquire themselves, they will develop different skills such as skill of observing, 
comparing, inferring, hypothesizing, experimenting, data collection and interpreting data in the 
study of Biology. The main object of study for the understanding of biological principles are in 
nature. The laboratories with all its gadgets are only an arena for probing into the characteristics 
nature and forms of living things (James & Pemida, 2000). The activities in the laboratory can 
never unfold the true happenings in nature. It is possible to learn about plant and animal 
morphology and anatomy in the laboratory, but one cannot observe and measure their influences 
on one another and on their habitat in the laboratory. There is the need to go into the field to 
observe and measure such interactions. Here, the biological garden comes in as an outdoor 
laboratory teaching aid. The biological garden as stated by James and Pemida (2000) is unique as 
an out-door laboratory due to various reasons which include the following: 
 
 
 
 
 
 
If the biological garden is well maintained, all the essential plant and animal species will 
be within the reach of the teachers and the learners. In such a case teachers would not have to 
travel hundreds of kilometers away in search of some specimens for their students learning and 
especially during examination periods. The biological garden will afford the learners the 
opportunity to study plants and animals’ morphology in their natural forms. Also, range of forms 
and modification of different parts and functions in plants will become a reality to the learners 
rather than things to be read in books and imagined. Learners shall have firsthand knowledge of 
the fact that an organism does not exist in vacuum but that it interacts dynamically with other 
biotic component in the habitat. 
Influence of abiotic factors like temperature, water, oxygen, soil and seasonal changes on 
living organisms become more understandable in a biological garden. The learner will be able to 
see how the abiotic factors affect the distribution of organisms. The various ecological concepts 
like habitat, environment, community, ecosystem etc will become easier to transmit to the 
learners by a sensible use of the biological garden. Field walk can be organized and earned out 
using the garden as the subject. 
Finally, if the garden is properly stocked with appropriate and relevant species, it should 
also be very helpful in the teaching of taxonomy, plant anatomy and physiology. Besides it could 
also serve as a place for different biological experiment. 
 
 
2.3.5 Effective Science Instruction 
 
 
 
 
 
 
Teaching is a unique and dynamic profession (Moudumogu, 2004).  This is because 
education is a veritable instrument for nation building and sustenance. Moudumogu further states 
that the classroom teacher is accountable for the destiny of a nation because there is a strong tie 
between his instructional activities, the eventual outcome of his instruction and the development 
or otherwise of the nation. The outcome of the learner depends on the teacher. An effective 
teacher uses different methods of teaching and uses resources that aids teaching and learning. 
Samba and Iortim (2014) assert that the importance of Science, Technology, Engineering and 
Mathematics (STEM) cannot be overemphasized in this millennium where technology affects all 
aspects of life and living. Eriba (2000) as cited by Samba and Iortim (2014) note that as 
important as STEM subjects are as compared to bedrock for living in the present world, students 
are found to switch to the arts due to the consistent use of conventional lecture method that tend 
to render the learner passive in the learning process. Anugwo (2014) states that the need for 
quality teaching and learning of STEM to enhance the academic performance of students in 
STEM requires urgent attention in Nigeria. No wonder, National Commission for Colleges of 
Education (NCCE; 2002 & 2012) states that teachers ought to use several methods of teaching 
when effective teaching and learning is desired. This is supported by Njoku and Bob-manuel 
(2013) who opine that teaching will be most effective when it supports those activities 
appropriate to achieving the curriculum objectives, encouraging the students to adopt a deep 
approach in learning, and that being a good teacher now requires taking on new roles to ensure 
that students learn. 
Appropriate scientific skills enhance students’ achievement in science when appropriate 
teaching methods are used (Dangbin, 2008). Rao (2008) observes that the prevailing approaches 
to the teaching have so far proven insufficient for the task of helping students to understand 
 
 
 
 
 
 
science. Ugwuda and Odo ( 2014) also state that teachers of science subjects at all levels of 
education should endeavour to embrace the integrative approach to teaching. Such approach 
which should be both child-centred and activity-centred as field-trips, demonstration, inquiry 
approach and similar techniques. Uzoechi (2014) remarks that to enhance creativity in students, 
attitudes and traits of science should be nurtured. However Uzoechi (2014) laments that the 
challenge lies on how to teach it. There is therefore the need for us to improve our science 
teaching method if we are to enjoy the benefits arising from good science teaching ( Aniodoh, & 
Egbo, 2013). Wuyep and Mankilik (2016) state that science teaching is meant to enhance 
learning and achievement which is also practical- oriented and activity-based, and  that such will 
offer students the opportunity to engage on hands-on (doing) and minds-on (thinking) activities 
where they interact with real-life situation and avail themselves with skills of observation, 
measurement, demonstration and so on. It is quite imperative that a teacher does many different 
things to promote teaching and learning which includes questioning, explaining, demonstrating, 
motivating and so on ( Godfrey, 2016). Thus most teachers need to change. 
However, if appropriate teaching methods and resources are not used, it may lead to a 
decline in students’ interest and achievement in science (Biology). Teaching as stated by 
Oyetunde (2004) is not a passive process in which the teacher fills the students with knowledge, 
information and facts. Teaching should be goal-oriented, structured, meaningful and functional. 
Teachers must plan their lessons in such a way that will involve students’ participation to use 
their sense, their hands and their brain to think and solve problems by themselves. This implies 
that effective teaching consists of helping students to acquire and use knowledge, and to learn to 
think and solve problems. 
 
 
 
 
 
 
There is need for the teacher to adapt alternative approach to teaching style that will 
enable the students to accommodate and assimilate biological concepts into their pre-existing 
individual cognitive structures. The science teacher must then take more account of the active 
role of the learner in teaching-learning process to facilitate meaningful learning (Zumyil, 2002). 
This implies that there should be a shift from teaching by imposition to teaching by involving the 
learners to use their thinking, hand and mind (inquiry) in the learning process. Biology teaching 
and learning process can be improved by exposing the learners to the environment (biological 
garden) and accommodate also multiple, instructional strategies such as computer simulation. It 
is essential for biology teachers to become acquainted with the environmental resources (outdoor 
laboratory) as most biological resources are found in the environment (plants and animals and 
their interaction with the environment). However computer simulation are important for 
formulating and improving the conceptual models that scientists and science teachers use in their 
practice and teaching, if these important but numerous objectives must be achieved in order to 
have improvement in the performance of students in external examinations (Olumide, 2013).  
Olumide (2013) states that the rapid increase in educational computer use has led to changes in 
the teaching / learning process, curricular and teachers’ administrators’ approaches to instruction. 
These changes in instructional techniques according to Olumide (2013) are shaped by the fact 
that computer assisted learning increases student motivation and creates better learning 
environment in which rote learning is minimized and meaningful learning can occur.  
The search for effectiveness in teaching has been a focal point of education research in 
the educationally developed countries of the world. The increasing pressure for academic 
accountability has drawn the attention of teacher educators on the evaluation in secondary 
schools and how best to effectively teach their students to be worthwhile in manipulative, or 
 
 
 
 
 
 
psycho motive and cognitive skills (Zumyil, 2002). Teaching and learning of science according 
to Umeoduagu (2000), requires the intensive application of resources that would appeal to all the 
senses of perception and improve the effectiveness of instructions as well as maximize learning. 
Biology is known as a popular science subject taught at the senior secondary school level. 
One primary function of biology teaching is to help the students understand its concepts, 
principles, theories and laws (Ugbaja & Egbunanu, 2008). Ugbaja and Egbunanu further state 
that Biology teaching involves exposing the students to several opportunities to understand 
different types of concepts, principles and direct physical materials that will make some meaning 
to the cognitive framework. The implication is that Biology teaching must be effective and 
meaningful to achieve its goal. This can be achieved by teacher effectiveness. Teacher 
effectiveness according to Ada (2004), enhances class control and good management. Ada also 
opines that teacher effectiveness is aimed at helping the students to achieve objectives set for a 
given teaching situation (teaching/learning) 
2.3.6 Academic Achievement 
Academic achievement has become an index of a Child’s future in this highly 
competitive world. Academic achievement has been one of the most important goals of the 
educational process. It is also a major goal, which every individual is expected to perform in all 
cultures. Academic achievement is a key mechanism through which adolescents learn about their 
talents, abilities and competencies which are an important part of developing career aspirations 
(Nuthanap, 2007). Academic achievement and career aspirations in adolescence are often 
correlated (Abdulahi in Nuthanap, 2007).  Nuthanap (2007) defines “academic achievement as 
 
 
 
 
 
 
the extent to which a learner is profiting from instructions in a given area of learning i.e 
achievement is reflected by the extent to which skill or knowledge has been imparted.  
Sunitha (2005) defines academic achievement as knowledge acquired and skills 
developed in school subjects, generally indicated by marks obtained in test in an annual 
examination. Achievement is the glittering crown of which reflects a sense of sincerity, 
candidness and perseverance on the part of achievers and also parents, teachers and all those 
helping to achieve it, (Sunitha, 2005). Academic achievement can be influenced by factors like 
parent’s education, parental occupation, gender, location of school among others. 
Educated parents can help their children by teaching them at home after school hours. 
They can also plan time table for their children to study at home and also provide recreational 
period for the children. Educated parents also choose the best schools for their children. This is 
Chatterji in Sunitha (2005) affirms that parent’s educational level was directly related to the 
scholastic achievement of their children. On the other hand, uneducated parents may not know 
the importance of making their children to study at home, and may even want their children to 
stay at home and help them on the farm. 
Parents’ occupation can also influence students’ academic achievement. This because 
there may be a correlation between parents’ occupation and the kind school they can afford for 
their children. In Nigeria, most public schools are always on strike especially in Plateau State the 
area of study. This trend therefore, affects the achievement of the students compare to their 
counterpart or peers in private schools. Parental supports have positive effect on their children’s 
academic achievement (Muni in Sunitha, 2005).  
 
 
 
 
 
 
 
2.3.7 Students’ Interest in Ecology 
Interest is a psychological state of engagement, experienced in the moment and also a 
predisposition to engage repeatedly with particular ideas, events or objects over time (Paul, 
2013). Denen and Isah (2015) define interest as the feeling that stimulates an individual to 
activity without any external influence. The amount of interest an individual has on a particular 
activity determines the level of success in that activity. Interest powerfully influence our 
academic and professional choices. The necessity of interest in learning does not only mean that 
someone has an interest in learning about something. It also means that when someone has an 
interest in something, it becomes easy and even enjoyable to learn about that topic 
(www.schooliseasy.com). 
               Students’ interests do not emerge authentically at all times from their own investigation 
of the world. Therefore, without teachers scientific and effective instruction, students will not 
posses interest in certain knowledge. Ajaja (2013) points that one factor that has contributed to 
low interest in science by students is the method adopted for teaching and learning science. An 
important aspect of Biology teaching is to create a conducive environment that allows the 
students to find and develop their interest through participation. This way, students can perceive 
the learning of biology from a positive and initiative stance in a co-operative way. As students 
draw their conclusion by active participation and exploration, a pleasure of success comes into 
being. They feel proud of being successful which can further foster their interest in Biology. 
When one is interested in what one is learning, one tends to pay a closer attention, and process 
the information more efficiently, thereby employ more effective learning strategies, such as 
engaging in critical thinking, making connections between old and new knowledge, and 
attending to deep structure instead of surface features (ww2.kqed.org/mindshi). 
 
 
 
 
 
 
To be successful in teaching and learning of biology, the biology teacher needs to catch 
the interests of the students and sustain the students’ interest. It is in line with the above that the 
researcher decided to use computer simulation and the use of environmental resources 
instructional strategies to enhance students’ interest and achievement in ecology. 
2.3.8 Location and Academic Achievement  
Location of school is another important factor that contributes to students’ achievement. 
The location in this study refers to where the school is (whether urban or rural). According to 
Chianson (2013) in Cirfat (2014), location can be regarded as either rural or urban settlement.  
The location of a school can influence a child’s knowledge of the sciences (Agboghoroma, 
2009). Agboghoroma adds that students from urban centres had higher scores on raven standard 
progressive matrices than rural students and that the environment influences the child’s 
intellectual development in school. Ok (2009) states that school location has a significant effect 
on the academic performance of the child. 
In an attempt to ascertain differences in the intelligence level of urban and rural subjects, 
Agboghoroma (2009) administered an intelligence test on urban and rural students found that 
students from urban schools fared better. In another study, as reviewed in Agboghoroma (2009), 
a standard test for schools in urban and rural revealed that students from urban schools out 
performed students from rural schools. 
School location significantly predicts science achievement (Ogunkola & Fayombo, 
2009). Adesoji and Olatunbosun (2008) report that school location made the highest contribution 
to the variance in achievement in Chemistry.  The siting of schools is very important. For 
instance if a school must be located in a rural area, the laid down procedures must be followed to 
 
 
 
 
 
 
the extent that the learning environment will support quality learning. In Nigeria, almost all the 
schools located in the rural areas, are substandard; there are no laboratories in most of the 
schools and where there is a laboratory, there are no equipment. Most of the schools even lack 
enough teachers. (Osokoya & Akuche, 2012). 
Osokoya and Akuche (2012) observed that distribution of teachers in the rural schools is 
not comparable with the urban schools, and that the number of teachers in rural schools is 
usually low because teachers do not readily accept postings to rural areas, because rural 
communities are characterized by low population, monotonous and burdensome life. Most 
teachers prefer to stay in the schools in urban areas because of the benefits and comforts of the 
city which include good roads, satisfactory means of communication, availability of books and 
teaching materials among others (Osokoya & Akuche, 2012). Based on the foregoing, this study 
therefore sees school location as the environment to which a school is situated which may be 
urban or rural setting. 
2.3.9 Instructional Use of Environment and Students’ Interest in Biology 
 Agogo (2009) opines that interest is a fundamental factor that is necessary for an 
effective science education. According to Agogo, interest is the state of the mind in which one is 
clearly aware of the values of things that will always price it and strive for it. To Agogo and 
Surma (1996), interest is seen as quality that arouses concern or curiosity that holds ones 
attention. Interest is a condition of wanting to know or learn about something or somebody, 
therefore in teaching, the teacher needs to use materials such as the environment and computer 
simulation, most especially in Biology instruction to arouse students’ interest Bulunuz and Jarret 
(2009), assert that there is a connection between interest and effort. In other words, the more a 
 
 
 
 
 
 
person is interested in a subject, the more effort he will put into it. These authors further 
described the interested person as being engaged, engrossed or entirely taken up by an activity 
because of its recognized worth. Therefore interest can be regarded as a tool through which the 
distance between the person and the material is annihilated aimed at facilitating an ‘’organic 
union’’ between the two (Ogunkola & Fayombo, 2009). 
Interest can be linked with learning because if a person is not interested in a particular 
subject, he can’t learn or put effort to learning that particular subject. Therefore, teachers of 
Biology should strive to make the teaching and learning of Biology more interesting. This can be 
done by using the students’ environment that exposed them to real life situations and arouse their 
interests toward Biology as a subject. 
2.4    Empirical Studies 
This section deals with empirical studies that are related to the variables of the present 
study. Akale and Usman (1993) conducted a research on effects of practical activities on 
achievement in Integrated Science among junior secondary school students in Kaduna State. The 
study adopted the quasi-experimental design of pretest-posttest treatment. The experiment and 
control groups were located at different schools consisting of male and female students of mixed 
ability. The study involved a total of 312 junior secondary school two (JSS2) students from two 
male and two female schools in Zaria Local Government Area of Kaduna state. The sampling 
technique used was purposive and simple random sampling technique. The research instrument 
used for data collection was an achievement test comprising of 30 multiple choice items. T-test 
statistics was used to analyze the data and the result showed that the experimental group 
performed significantly higher than the control group.  The findings of Akale and Usman showed 
 
 
 
 
 
 
that practical activities facilitated learners’ achievement. That is why the current study exposed 
students to the environment to see things practically and adopted the use of computer simulation 
and field trip instructional strategies to enhanced students’ interest and achievement in ecology.   
           In a similar study, Edet and Inyang (2008) conducted a research on the effect of 
environmental resources on students’ achievement in Biology. The design used was a survey 
design. The population of the study consisted of SS1 students in all the public secondary schools 
in Akwa Ibom State in the 2007/2008 session. The sampling technique used was the criterion 
sampling method to select four public schools for the study using simple random sampling 
technique to select 200 SS1 Biology students from the four schools. The instrument used for data 
collection was Biology Achievement Test (BAT). Data collected was analyzed using 
independent t-test. The result showed that the students taught using ecological garden performs 
better than the students taught without ecological garden. 
Edet and Inyang study is related to the present study because both studies were based on 
effect of environmental resources on students’ achievement in Biology. However, this present 
study differs from the previous study because it investigated the effects of field trip and 
computer simulation strategies on students’ interest and achievement in ecology in Plateau State. 
Location of school is also a variable considered in this study.  
Denen and Isah (2015) conducted a research on the effect of field-trip instructional 
strategy on SS1 students’ interest and achievement in ecological concepts. The study adopted 
pre-test, post-test quasi-experimental design. The study was carried out in Dutsin-ma LGA of 
Katsina State. Three research questions guided the study and four hypotheses were formulated 
and tested at 0.05 level of significance. They used two intact classes, one intact class represented 
 
 
 
 
 
 
the experimental group (N=39) while the other intact class represented the control group (N=43). 
The experimental group was exposed to field-trip instructional strategy while the control group 
was exposed to a lecture method. Biology Interest Scale (BIS) and Ecology Achievement Test 
(EAT) were used to collect data. Mean and standard deviation were used to answer the research 
questions and ANCOVA was used to analyze the data. The result revealed that field-trip 
instructional strategy is more effective in enhancing students’ interest and achievement in 
ecological concepts. Gender factor has no significant influence on students’ achievement in 
ecological concepts.   
Both researches are related because the investigated the effects of field trip instructional 
strategy on students’ interest and achievement in ecology. However, this study differs 
significantly from the previous study because it investigated the effects of computer simulation 
and field trip instructional strategies on students’ interest and achievement in ecology in Plateau 
State Central Education Zone. 
 Amosa, Ogunlade and Atobatele (2015) conducted a research on the effect of field trip 
on students’ academic performance in Basic Technology in Ilorin metropolis. A pre-test, post-
test quasi- experimental design was adopted for the study. Two sampled upper basic schools 
were selected from Ilorin East Local Government Area of Kwara State using purposive sampling 
technique. The two sampled upper basic schools comprised of 50 students who were randomly 
assigned to the treatment. ANCOVA was used to analyze the data collected. The findings 
revealed that there was a significant effect of field trip strategy on students’ academic 
performance in Basic Technology. The study therefore recommended among others that; 
teachers should take students on field trip so as to promote and encourage active engagement in 
learning, self-motivation, discovery learning and learning by experience.  
 
 
 
 
 
 
Both studies are related because they investigated the effects of field trip instruction on 
students’ learning outcome. However, the present study differs because it investigated the effects 
of computer simulation and field trip instructional strategies students’ interest and achievement 
in ecology in Plateau State Central Education Zone. 
 Suwopoleme, Linus and Jacob (2016) investigated the effect of fieldtrip strategy on 
Senior Secondary School Student’s academic achievement in Geography in Numan Education 
Zone, Adamawa State. Two research questions guided the study and two hypotheses were 
formulated and tested at 0.05 significant level. Quasi – experimental research design was 
adopted. A sample size of 138 SS2 students offering geography from two public Senior 
Secondary Schools in Numan Education Zone were used for the study. The study consisted of an 
experimental and control groups which were taught for six weeks. The instruments used for data 
collection were Teachers’ Qualification Assessment Checklist (TQAC), Fieldtrip Facilities 
Inventory (FFI) and Geography Achievement Test (GAT). The reliability index of the instrument 
(GAT) was determined by using Guttmann Split-half Statistics. This yielded a reliability 
coefficient of 0.70. The research questions were answered using frequency counts and 
percentages and the hypotheses was tested using Kolmogorov Smirnov two-sampled test. The 
result showed that most Geography teachers in Numan education zone are B.Sc. holders, who 
did not have basic qualification of teaching. The study also revealed that there were inadequate 
facilities for conducting fieldtrips in Numan educational zone. There was significant difference 
in the academic achievement of students taught Geography using fieldtrip strategy and 
conventional method. Male students in the experimental group performed better in Geography 
than their female counterparts. The researchers therefore recommended that Government should 
employ qualified graduates in Geography to teach the subject and that Government should also 
 
 
 
 
 
 
provide secondary schools with adequate facilities for conducting fieldtrips. Geography teachers 
teaching in secondary schools should endeavor to adopt or incorporate field trips activities while 
teaching Geography to enhance the achievement of students in the subject.  
The previous and present studies are related because they investigated the effect of field 
trip instructional strategy on the achievement in learning. However, this present study differs 
significantly from the previous one because it investigated the relative effectiveness of field trip 
and computer simulation instructional strategies on students’ interest and achievement in ecology 
in Plateau Central Education Zone. 
             Agboghoroma (2009) carried out a research on interaction effects of instructional mode 
and school setting (location) on students’ knowledge of Integrated Science. The study adopted a 
quasi-experimental 2x2 non-randomized pretest-posttest control group. The sample used 
consisted of 360 JSS3 students drawn from six secondary schools located in urban and rural 
school settings in Delta State. The Test of Knowledge in Integrated Science (TKIS) was used as 
the instrument for measuring in depth knowledge of the subject matter. Analysis of covariance 
(ANCOVA) was used to analyze the data. The null hypotheses formulated were tested at 0.5 
level of significance. The study revealed that there are significant interactions effects in terms of 
instructional mode and school setting and student knowledge of integrated science. Thus the null 
hypotheses were both rejected which means that the urban school students’ knowledge of 
Integrated Science was better than that of their peers in rural schools. 
The previous and present studies are related because they investigated the effect of school 
location on the achievement in learning. However, this present study differs significantly from 
the previous one because it investigated the relative effectiveness of field trip and computer 
 
 
 
 
 
 
simulation instructional strategies on students’ interest and achievement in ecology in Plateau 
Central Education Zone. 
In another study, Ogunkola and Fayombo (2009) investigated the combined and relative 
effects of some student related variables on science achievement among secondary school 
students in Barbados. They used 300 4th form students. The sample consisted of 143 boys and 
157 girls between the ages of 13 and 15 with mean age of 14.02 and standard deviation of 
0.49.150 students randomly selected from three urban secondary schools at the rate of 50 
students per school and the remaining 150 were from three rural schools also at the rate of 50 
students per school. Other related variable they investigated on were: gender, interest, study habit 
and career choice data analysis involved mean and standard deviation as descriptive statistics and 
Pearson product moment correlation, T-test and regression analysis as inferential statistics were 
used. The result showed that the level of science achievement in Barbados was not really 
satisfactory; there were statistically significant differences in students science achievement based 
on their school location, interest in science study habit and future career choice but there was no 
statistically significant difference in the male and female students’ achievement. Their finding 
showed that school location significantly predicted science achievement, because students in 
urban performed better than their peers in rural schools. The instrument used for data collection 
were Science Achievement Test (SAT), Interest in Science Scale (ISS) and study habit scale 
(SAS). Both studies are related because they investigated the effect of school location on the 
students’ achievement. The present study differs because it investigated the relative effects of 
computer simulation and field trip strategy on students’ interest and achievement in ecology in 
Plateau Central Education Zone. 
 
 
 
 
 
 
Macmillan (2012) researched on school location versus academic achievement in physics 
using computer assisted instruction. Two hypotheses were formulated and tested. The design for 
the study was experimental design. The sample of the study consisted of 40 SS1 students in four 
schools (two from urban and two from rural settings) in Pankshin local government area in 
Plateau state. Random sampling was used to select the schools and the students. The research 
instrument used was a 25-item Physics Achievement Test (PAT).  The result showed that there 
was no significant difference in the mean achievement scores of students in urban schools 
exposed to learning physics through CAI and thos rural schools also exposed to learning physics 
using CAI.  
The reviewed study is related to this present study because both studies investigated the 
effects of computer instruction and location of school on achievement. However, the present 
study differs from Macmillan (2012)’s study because the present study investigated the relative 
effects of computer simulation and field trip instructional strategies on students’ interest and 
achievement in ecology in Plateau Central Education Zone while the reviewed study examined 
CAI as a different instructional strategy.  
 Osokoya and Akuche (2012) conducted a research on the effect of school location 
on students’ learning outcomes in practical physics in four Local Government Areas (LDAs) in 
Ibadan city and four LGAs from Ibadan less cities. A pre-test, post-test, control group, quasi 
experimental design was used. Three null hypotheses were formulated and tested at 0.05 alpha 
levels for each of the three dependent variables. The sample consisted of 526 SS2 physics 
students drawn from eight co-educational schools in Ibadan. Simple random sampling was used 
to select the four Local Government Areas (LGAs) from Ibadan city and four LGAs from Ibadan 
less cities. Purposive sampling was used to select a school from each of the eight selected LGAs. 
 
 
 
 
 
 
An intact SS2 science class in each selected school was picked at random. Four valid and reliable 
instruments were used to collect the data. Analysis of covariance and scheffe Post Hoc were used 
for data analysis. Results showed that school location had a significant main effect on students’ 
cognitive attainment or performance in practical skills, but there was no significant main effect 
on attitude.  
 This study is related to the present study because both studies investigated on the effect 
of location on students’ achievement. The present study differs because it investigated the effects 
of computer simulation and field trip on interest and achievement in ecology in Plateau Central 
Education Zone. 
In another study, Okereke and Onwukwe (2011) conducted a research on the influence of 
play simulation on students’ achievement in Chemistry across gender and location. The research 
was conducted in Owerri Education Zone Imo State. They used eight intact classes of SS1 
students from the eight sampled schools from four local government areas of Imo state. Two 
research questions guided the study while two hypotheses were formulated and tested. The 
schools were grouped into rural-urban dichotomies- four each with two from each of the school 
types boys only and girls only. A sample of 177 students participated in the study (99 males and 
78 females with 92 of them from urban schools and 85 from rural schools). Each intact class 
received Chemistry lesson on organic chemistry after pre-test, each participated in a post-test. A 
teacher made test formed the research instrument. ANCOVA statistical test was used to test the 
two hypotheses and means were used to answer the research questions. The result showed that 
students from urban schools achieved significantly better than students from rural schools when 
play simulation is used to teach SS1 chemistry students. The researchers recommended that more 
analogical inputs in the use of play-simulation in teaching science should be made.  
 
 
 
 
 
 
The study conducted by Okereke and Onwukwe did not   indicate the population from 
which the sample was drawn hence it is difficult to ascertain whether the sample size is 
appropriate or not. Also the reliability of the instrument and method of data collection were not 
stated making the result of the study doubtful. The reviewed study used only play-simulation 
method as instructional strategy while, the present study used field trip and computer simulation 
instruction to compare the effectiveness of the two strategies in the teaching and learning of 
ecology. This may give opportunity for biology teachers to select the best instructional strategies 
to teach for better interest and achievement in students. 
Nworgu, Ugwanyi and Nworgu (2013) conducted a research on school location and 
gender as factors in senior secondary school students’ conceptual understanding of force and 
motion. The study adopted the ex-post facto research design. They hypothesized that the main 
and interaction effects of gender and location of all Nigerian senior secondary school students. 
Conceptual understanding of force and motion will not be significant. A sample of two hundred 
and twenty five (225) SS2 physics students was used for the study. The data were collected using 
the Force and Motion Concept Test (FMCT). Two-way analysis of variance (ANCOVA) was 
used to analyze the data. The result indicated that gender and the interaction of gender and 
school location were significant factors in students’ conceptual understanding of force and 
motion. Although female students tended to be superior to their male counterparts in developing 
conceptual understanding of force and motion, this relative superiority was not consistent across 
school location.  
In another related study, Olumide (2013) conducted a research on computer simulation 
package and gender as predictors of students’ achievement in biology in Oyo State. The study 
particularly established computer simulation package and effect of gender in genetics. The 
 
 
 
 
 
 
researcher employed the pre-test-post-test, control group, quasi-experimental designed with 
2*2*3 factorial matrix adopted. Two hundred and forty (240) senior secondary school students 
from four (4) purposively selected schools in Ibadan metropolis of Oyo state were used for the 
study. The schools were randomly assigned to experimental and control groups. Five instruments 
used for data collection were: Teachers instructional guides for teachers using the treatments and 
control group; students’ achievement in biology test (r-0.80), computer simulation package on 
genetics in biology and assessment sheet for the research assistants. Three null hypotheses were 
tested at 0.05 level of significance. Data collected were analyzed using analysis of covariance 
(ANCOVA) and multiple classification analysis treatment had a significant effect on students 
post-test achievement score. Students exposed to computer simulation performed better with 
higher post-test achievement score than their counterparts who were taught with conventional 
teaching method. There was significant main effect of gender on students’ achievement in 
biology across the computer simulation and conventional teaching groups in favor of males. 
Olumide conducted the research in Ibadan, Oyo State and specifically on genetics aspect of 
biology; this can be carried out on ecology aspect of biology and in Central Educational Zone of 
plateau state. The previous study is related to the present study because both studies investigated 
the effect of computer simulation on students’ achievement. However, the present study differs 
from the previous study because it investigated the effect of computer simulation and field trip 
instructional strategies on students’ interest and achievement in ecology in Plateau State Central 
Education Zone. 
 Nwafor and Abonyi (2016) conducted a research on the effects of simulation on 
secondary school students’ achievement in Basic Science. The study was carried out in Ebonyi 
State of Nigeria. Three research questions guided the study while three hypotheses were 
 
 
 
 
 
 
formulated and tested. The study employed the quasi experimental design, specifically, the pre-
test, post-test non-equivalent control group design. The sample comprised of 166 junior 
secondary school students drawn from two secondary schools. One school was assigned to the 
treatment group while the other school was assigned to the control group. The treatment group 
was taught basic science using instructional simulation approach while the control group was 
taught with conventional chalk-talk method. Three research questions and three null hypotheses 
guided the study. Mean and standard deviation were used to answer the research questions while 
the ANCOVA was used to test the null hypotheses. Results showed that instructional simulation 
approach was superior to the conventional chalk-talk approach in facilitating junior secondary 
school students’ achievement in basic science. There was no significant difference in the mean 
achievement scores of male and female students taught Basic Science using the instructional 
simulation approach. The study further revealed that there was no interaction between method 
and gender on students mean achievement scores in basic science.  
           This study is related to the current study because both studies examined simulation 
teaching strategy. However, while the current study focused in Biology, specifically, ecology 
using SS1 students, Olumides’ study examined Basic Science focusing on JSS students. Besides, 
while the reviewed study was carried out in Ebonyi State considering gender as a variable, the 
present study examined location as a variable.  
             Dilshad, Malik, Tabassum and Latif (2016), conducted a research to explore the impact 
of computer simulation on achievement of biology students at secondary level. Pre-test post-test 
research designed was used for the study. 60 students were used , 30 in each experimental and 
control group at a Government girls school of Dera Ghazi Khan .Experimental group was 
exposed to computer simulations while the control group was instructed using traditional 
 
 
 
 
 
 
teaching method. The data obtained was analyzed by applying paired t-test and t-test of 
independent samples. The findings indicated that students in experimental group received higher 
learning gains, and scored higher in the post-test as compared to students in control group. 
Hence, it is recommended that science teachers may incorporate computer simulations in their 
teaching to improve students’ achievement level. There is a dire need to train science teachers of 
government schools in the use of computer simulation as instructional tool.  
        This study is related to the current study because both studies examined computer 
simulation teaching strategy. However, this study differs because it investigated the effects of 
computer simulation and field trip strategies on students’ achievement and interest in ecology in 
Plateau Central Education Zone. 
  Another study was conducted by Okereke and Onwukwe (2011), on the influence of 
play simulation on students’ achievement in Chemistry across gender and school location.  The 
study used eight (8) intact classes of SS1 students from the eight sampled schools from four local 
government areas of Imo state. Two research questions guided the study and two hypotheses 
were formulated and tested. The schools were grouped into rural-urban dichotomies- four each 
with two from each of the school type’s boys only and girls only. A sample of 177 students 
participated in the study (99 males and 78 females with 92 of them from urban schools and 85 
from rural schools). Each intact class received chemistry lesson on organic chemistry after pre-
test, each participated in a post-test. A teacher made test formed the research instrument. 
ANCOVA statistical test was used to test the two hypothesis and means were used to answer the 
research questions. The result showed that male students   achieved significantly higher than 
female students and also the students from urban schools achieved significantly higher than 
students from rural schools when play simulation was used to teach SS1 chemistry students. The 
 
 
 
 
 
 
researchers recommended that more analogical inputs in the use of play-simulation in teaching 
science should be made.   
This study is related to the present study because it examined the effects of computer 
simulation and location of school on students’ achievement though in chemistry. The present 
study examined the effects of computer simulation and field trip strategies and also location of 
school on achievement and interest in ecology.   
  In another study conducted by Ezeudu and Ezinwanne (2013) on the effect of simulation 
on students’ achievement in senior secondary school Chemistry in Enugu East Local 
Government Area of Enugu State. Quasi-experimental design was used with pre-test and post-
test. The sample of the study consisted of 159 SS1 students (80 males and 79 females) randomly 
selected from two schools out of the secondary schools in Enugu East LGA of Enugu state. The 
experimental group comprised of 39 males and 39 females (78 students), While the control had 
41 males and 40 females (81 students). Two research questions and two hypotheses guided the 
study. The achievement test in simulation (ATIS) was used to collect data on the student 
achievement. Means and standard deviation were used to answer the research questions while T-
test was used to test the hypotheses at 0.05 level of significance. The result showed that 
simulation increased students’ achievement in chemistry more than the conventional method. 
There was no significant difference in the achievement of males and female students in 
chemistry. The researchers recommended that chemistry teachers should be trained on the use of 
simulation in teaching while government and stake holders in education should sponsor the 
purchase of simulators to be used in teaching chemistry in schools.  
 
 
 
 
 
 
The similarity between this study and the current study is that both of them examined the 
effect of computer simulation on students’ achievement. However, they differ because the 
present study examined computer simulation and field trip strategies on students’ achievement 
and interest, it also examined the effect of location of school on students’ achievement in 
ecology while the previous study was carried on chemistry. Another difference between these 
studies,  is that the previous study employs one experimental group, while the present study 
adopt two experimental groups.  
  2.5  Summary  
The study reviewed Hull’s theory of drive reduction, Bruner’s learning theory in 
education and Ausabel’s subsumption theory of learning. These theories are related to the 
strategies used in the experiment- computer simulation strategy and field trip strategy. 
The conceptual framework reviewed concepts that were linked with the study. Concepts 
like field trip, computer simulation, academic achievement, Interest, location and academic 
achievement and gender and academic achievement. The empirical review showed that field trips 
and computer simulation which are student centred strategies are effective in teaching ecology. 
School location also have effects on academic achievement as shown by the empirical review. 
Interest can be linked with learning because if a person is not interested in a subject he/she can’t 
learn or put effort to learn that subject. The teachers must adopt methods of teaching that will 
help motivate and arouse interest in secondary school students. However, none of the studies 
reviewed compared field trip and computer simulation strategies, and no study on the effect of 
the two strategies has been carried in Plateau State that is known to the researcher.  Therefore 
this study is poised to consider the use of computer simulation and field-trip strategies in 
 
 
 
 
 
 
teaching ecology to arouse interest and better achievement and to compare the effects of the two 
strategies on students’ academic achievement. 
 
                                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER THREE 
RESEARCH METHOD 
3.1  Introduction 
       This chapter presents the methods and procedures used for obtaining data for the study. 
The chapter describes the research design, area of study, population involved in the study, 
sample and sampling, instrumentation, validation of instruments, reliability, methods of data 
collection and method of data analysis.  
3.1 Research Design 
        The design employed for this study was the pre – test, post - test quasi-experimental 
design. Specifically, the study used the non-equivalent control-group design. This was adopted 
because it was not possible to randomly assign subjects to treatment groups. This design was 
appropriate because according to Achor and Ejibo (2006), some classroom conditions do not 
allow for excessive manipulations. The study therefore used intact classes. The independent 
variables were computer simulation strategy, field trip strategy and the conventional explanatory 
method. The dependent variables were achievement and interest in ecology. The design entailed 
all the groups took the pre-test before the treatment took place, while the post-test was also 
administered to all the groups. Based on this, the study consisted of two experimental groups and 
one control group. The experimental group one were exposed to computer simulation strategy 
while the experimental group two were exposed to the field trip strategy.  The control group 
were exposed to the conventional explanatory method.  
         
 
 
 
 
 
 
 The design is represented diagrammatically as thus: 
                         E1   R   01   X1   02        
                         E2   R   01   X2   02 
                         C   R   01   X    02 
     Where: 
 E1 represents the experimental group one    
 E2 represents the experimental group two 
 C   represents the control group 
 R   refers to the random assignment of classes to experimental and control groups 
 01 pre-test for all groups 
 02 post-test for all group 
           X1 represents the treatment given to experimental group one 
 X2 represents the treatment given to experimental group two 
             X represents no treatment for control group 
It was not possible for the researcher to randomly assign Students to groups, so as not   to 
disrupt classes that were already in existence, especially as the experiment lasted for five weeks. 
The intact classes in the sampled schools were therefore used for the study.  
 
 
 
 
 
 
 
3.3 Area of Study 
The study was carried out in central education zone of Plateau State. The Central 
Education Zone of Plateau State is made up of five Local Government Areas and each of the 
Local Government Areas has Area Directorate Office (ADO). The Local Government Areas that 
make up the Central Education Zone are; Bokkos, Kanke, Kanam, Mangu and Pankshin Local 
Government Areas. The Central Zone of Plateau State is bounded by Wamba Local Government 
Area of Nassarawa State on the North-Western part, by Barkin-Ladi Local Government Area of 
Plateau State on the Northern part, by Bauchi State on the Eastern part and by Wase, Shendam 
and Qua’anpan Local Government Areas of Plateau State on the Southern part. The Zonal 
Education Directorate Office is located in Pankshin Local Government Area which is the 
headquarters of the Central Zone of Plateau State.  
The central education zone has 107 government-owned senior secondary schools out of 
which only 2 are not co-educational schools (Plateau State Ministry of Education, Central 
Education Zone, Department of Planning Research and Statistics, Pankshin, 2017). This is one of 
the reasons why the zone is chosen for this study. In addition to this, the government owned 
schools usually have the highest number of students admitted every year (Plateau State Ministry 
of Education, Central Education Zone, Department of Planning Research and Statistics, 
Pankshin, 2017). The zone was also chosen for this study for ease of supervision and effective 
monitoring of the study by the researcher. 
 The zone houses some tertiary institutions namely: Plateau State University Bokkos, 
Federal College of Education, Pankshin College of Education Gindiri. Others are College of 
Health Technology Pankshin and College of Health Technology Pushit in Mangu Local 
 
 
 
 
 
 
Government Area.  The settlement pattern of the central zone of Plateau State consists of widely 
dispersed mix residential compounds, farmlands, hills, valleys and natural landscape. The 
headquarters of the Local Government Areas are Administrative towns which are the urban areas 
while the remaining parts of the Local Government Areas are rural areas.  
3.4  Population  
 The population for this study comprised all the 5,207 SS1 students from the 107 
government owned schools of the five local government areas in the Central Education Zone of 
Plateau State for the 2017/2018 academic session (Plateau Central Education Zone Statistics, 
2017). The reason for choosing SS1 for this study was because, the students had just started 
offering biology as a core subject. So it is better to introduce these strategies early to these 
students.   Besides, using SS1 students gave the researcher enough time to carry out the treatment 
without much interruption since it was not a certification class.  
 3.5  Sample and Sampling  
A sample size of 106 students was used for the study which comprised the number of 
biology students found in the intact classes used. Government owned schools were used for 
reason of uniformity. The procedure took a multi-stage approach. The schools were stratified   
into the five Area Directorates of Education to ensure fair coverage of the entire Education Zone 
and enhance generalizability of the results. Sampling was purposively carried out in order to 
select co-educational schools in both rural and urban areas to reflect location of the schools. The 
criteria for selecting the sample schools were; they should be Government approved schools, the 
school must have WAEC and NECO centres and having been presenting students for external 
 
 
 
 
 
 
examinations for not less than ten years. Schools selected must have a biology teacher with not 
less than three years post qualification experience.  
              The process was first to pick two schools one from urban and one from rural area from 
each Area Directorate of the zone by writing names of all co-educational schools of the 
Directorate which have presented students for SSCE for not less than 10 years one after the other 
in pieces of paper and poured into two hats (one containing names of urban schools and the other 
one containing names of rural schools) and one school was randomly picked from each hat. Ten 
Schools in all were picked from all the five Area Directorates made up 5 urban schools and 5 
rural schools. Three schools out of the 5 urban schools were randomly picked and one school 
randomly assigned to experimental group 1 which was treated using computer simulation 
strategy. Another School was assigned to experimental group 2 which was treated using field trip 
strategy, while 1 of the Schools was assigned to control group which was treated with the 
conventional lecture method using ‘Hat’ and ‘Draw’ method. Three Schools were also picked 
from the 5 rural schools repeating the same procedures of treatment assignment with the urban 
Schools. 
  3.6  Instrumentation 
Two instruments were used for data collection in this study namely; 
ii. Ecology Achievement Test (EAT) 
ii.        Ecology Interest Inventory (EII) 
i.  Ecology Achievement Test  
The Ecology Achievement was adopted fromWASSCE which is a standardised 
examinartion.   
 
 
 
 
 
 
Senior Secondary Certificate Examination (WASSCE) questions in topics in Ecology 
under functioning ecosystem and these were used to obtain data that were used to answer the 
research questions and to test the hypotheses. Fifty objective questions each with 4 options 
letters A to D were developed based on Bloom’s taxonomy of educational objectives. A table 
of specification was used to determine the number of items in different cognitive ability 
levels (See Appendix, H 161). Item analysis of items was also carried out (See Appendix, K 
166). 
iii. Ecology Interest Inventory (EII)  
          The researcher adopted the items of the EII developed by Abonyi (2011) which are 
related to ecology especially functioning ecosystem while some items which were not found 
in Abonyi’s items were constructed by the researcher on ecology. 
iv. Lesson Plan   
 Fifteen detailed lesson plans were developed by the researcher. Each strategy had five 
lesson plans which were used in training the research aassistants (Appendix D 122).               
 3.6.1   Validation of the Instruments 
        The two instruments Ecology Achievement Test (EAT) and the Ecology Interest 
Inventory (EII) were subjected to face validity. The validation was carried out by two Professors 
of Science Education and one expert in research measurement and evaluation, all from the 
University of Jos. To ensure the effectiveness of the validation of the instrument, each expert 
was provided with a copy of EAT, EII, and topic of the research, purpose of the study, research 
questions and hypotheses. The validators were also provided with the lesson plan, the extract of 
 
 
 
 
 
 
the curriculum on the content covered and table of specification for the questions to enable them 
carry out the content validity effectively. The valuators observed that the title of the research 
should align with the purpose of the study, that the name of the instrument called Interest in 
functioning Ecosystem Inventory should be Ecology Interest Inventory.  The validators also 
suggested the use of action verbs in the construction of items.  The validators also pointed some 
items that needed reconstruction in the Ecology Achievement Test (EAT), they all said that the 
instruments are adequate and valid and can serve their purpose if the researcher took note of the 
corrections. The validators’ recommendations were used to improve the quality of the 
instruments (See Appendix, J 164). 
   3.6.2 Reliability  
 The Ecology Achievement Test (EAT) and the Ecology Interest Inventory (EII) were 
subjected to a trial test in order to establish the reliability of the research instruments, the 
workability of the design and procedures. A mini study was carried out on 68 respondents found 
in three intact classes in three schools that were not part of the main study.                                      
             Three biology teachers from three schools selected outside the sampled schools were 
trained as research assistants. The researcher trained the teachers for two days on how to use the 
respective lesson plans and the three different strategies.  The research assistants were also 
trained on how to identify and use the places for field trip. The three intact classes were assigned 
to computer simulation instructional strategy, field trip instructional strategy and the 
conventional lecture method. The EAT and the EII were administered to the students before the 
treatment as pre-test and scores recorded. The treatment lasted for two weeks after which the 
instruments were administered to all the groups as post-test during the trial testing. However, the 
questions of the EAT and the statements of the EII were reshuffled. The results obtained were 
 
 
 
 
 
 
subjected to reliability analysis using Kuder-Richardson (k-R21) method for the Ecology 
Achievement Test (EAT). The result indicated a reliability co-efficient of 0.805 (See Appendix, 
L 170), while the Ecology Interest Inventory (EII) was calculated using Chrombach alpha which 
also yielded a co-efficient of reliability of 0.768. These were reliable because, according to Ali 
(2006), any instrument with a reliability co-efficient between 0.55 to 0.99 is deemed reliable 
enough for a research purpose. Thus, the reliability co-efficient of the EAT and EII were high 
enough for the instruments to be used for the main study.         
3.7 Method of Data Collection 
 The data for the study were gathered through the administration of Ecology Achievement 
Test (EAT) and Ecology Interest Inventory (EII). The researcher visited the Zonal Education 
office and the schools selected for the study to obtain permission from the Director and the 
school authorities to conduct the study.   
3.7.1  Experimental Procedure.  
a.  Training of Biology teachers as research assistants for the Study 
The following procedure were followed for the experiment;   
 The researcher collected information such as years of experience from the Biology serving 
teachers who were used as research assistants. 
The researcher trained the Biology teachers for four days in Government Secondary 
School Pankshin. The training lasted for four (4) hours daily. The training of the research 
assistants involved a careful explanation of the purpose or objectives of the research. All the 
teachers from the 6 schools were trained on the instructional strategies to be used in their various 
 
 
 
 
 
 
Schools. Two teachers from the two control group schools were also trained on the use of the 
conventional lecture method of instruction. Two other teachers were designated for computer 
simulation instruction and were trained on how to use computer simulation instructional strategy. 
The remaining two teachers from the schools were designated for use of field trip strategy as 
they were trained on how to organize and teach students with the field trip instruction by taking 
respondents to field/garden. The teachers were observed in a practice session after training so 
that necessary corrections were made. The practice was repeated until the required skills were 
acquired. 
 b.  Procedures for the Treatment  
A computer simulation on functioning ecosystem was developed and used as 
instructional material for the experimental group that were treated with computer simulation 
strategy. Afterward, the following steps were taken in carrying out the investigation: 
ix. The researcher met separately with the teachers (i.e. the research assistants) from 
the six schools that were involved in teaching the control and experimental groups 
to ensure uniformity.  
x. Before the treatment, the EAT and EII were administered on the respondents as a 
pre-test in all the six schools before the commencement of the treatment. This was 
to help establish the entry behaviour of the respondents before the actual 
treatment. 
xi. The teachers in the control group classes taught the students with the conventional 
explanatory method of teaching using only verbal instruction. 
 
 
 
 
 
 
xii. The teachers in the computer simulation classes used the computer with the 
simulation disc to teach the students. 
xiii. The students in the field trip classes were taken to the sites designated for field 
trip by their teachers for instruction. 
xiv. The experiment was carried out for a period of five weeks. 
xv. After five weeks of the experimentation, the items on EAT and IEI which earlier 
served as pre-test was reshuffled and administered to the respondents as post-test 
to determine the effects of the treatment.  
xvi. The research assistants handed over the collected data to the researcher. 
               To control extraneous variables, the following variables were controlled in the research; 
respondentss in both treatment and control groups were exposed to the same biology content 
area. The only difference was that the control group was taught using the conventional lecture 
method while experimental groups 1 and 2 were taught using computer simulation and field trip 
strategies respectively. The lesson plans were prepared by the researcher and given to the 
research assistants for implementation. Both the experimental and control groups used five 
weeks to complete the prescribed instructional materials of the research using 40 minutes period 
per class with a total of 4 periods per week. To ensure that the teachers did not rush through the 
lessons, the research assistants were encouraged to fix extra periods to enable them cover the 
contents adequately and effectively.    
3.8  Method of Data Analysis  
The research questions were answered using descriptive statistics of mean and standard 
deviations while all the hypotheses were tested at 0.05 level of significance using Analysis of 
Co-variance (ANCOVA) with the pre-test scores serving as a covariate. ANCOVA was used 
 
 
 
 
 
 
because it removes the initial differences among groups so that the groups could be considered 
equivalent since intact classes were used (Ali, 2006). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
